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® (57)Abstract: 
PROBLEM TO BE SOLVED: To provide a suitable technique for manufacturing a 
semiconductor member of optional thickness (especially, a thin semiconductor 
member) which is equipped with a semiconductor layer where a circuit element is 
formed on an insulating layer. 

SOLUTION: A first board 10 which is equipped with a single crystal Si layer 13 
and an insulating layer 14 which are formed as transfer layers on a porous layer 
12 that serves as a transfer isolating layer and a second board 20 equipped with 
a single crystal Si layer 23 which is formed on a porous layer 22 serving as a 
transfer isolating layer are bonded together into a bonded member 30, thereafter 
the bonded member 30 is separated into two parts at the porous layer 12 for the 
formation of a semiconductor member 20'. A circuit element is formed on the 
single crystal Si layer 13 of the semiconductor member 20', and then the single 
crystal Si layer 13 with the circuit element is separated off the semiconductor 
member 20' at the porous layer 22 so as to be thin. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The semi-conductor member making process which produces the semi- 
conductor member which is the manufacture approach of a semiconductor 
device, has a component layer for forming a circuit element on a front face, has 
an insulating layer inside, and has the separation section for thinning in the inside 
of said insulating layer, or a location deeper than said insulating layer, The 
manufacture approach of the semiconductor device characterized by including 
the thinning process which thins said semi-conductor member by separating said 
semi-conductor member in which the circuit element was formed in said 
separation section for thinning. 

[Claim 2] Said semi-conductor member making process is the manufacture 



approach of the semiconductor device according to claim 1 characterized by 
including the joint process which is made to combine the 1st member which has 
said component layer and the layer which should be carried out, and the 2nd 
member, and forms bond part material, and the removal process which said a 
part of 1st member is removed [ process ] from said bond part material, and 
makes said component layer and the layer which should be carried out express. 
[Claim 3] Said semi-conductor member making process is the manufacture 
approach of the semiconductor device according to claim 2 characterized by 
including further the separation section formation process which forms said 
separation section for thinning beforehand in said 2nd member before making it 
combine with said 1st member. 

[Claim 4] The manufacture approach of the semiconductor device according to 
claim 3 characterized by forming beforehand the porous layer used as said 
separation section for thinning in said 2nd member before making it combine with 
said 1st member in said separation section formation process. 
[Claim 5] The manufacture approach of the semiconductor device according to 
claim 3 characterized by forming beforehand the heteroepitaxial growth layer 
used as said separation section for thinning in said 2nd member before making it 
combine with said 1st member in said separation section formation process. 
[Claim 6] The manufacture approach of the semiconductor device according to 
claim 3 characterized by forming beforehand the high concentration dope layer 
used as said separation section for thinning in said 2nd member before making it 
combine with said 1st member in said separation section formation process. 
[Claim 7] Said separation section for thinning is the manufacture approach of the 
semiconductor device according to claim 2 characterized by including the joint 
interface of said 1st member and said 2nd member. 
[Claim 8] Said semi-conductor member making process is the manufacture 
approach of the semiconductor device according to claim 2 characterized by 
including further the separation section formation process which forms said 
separation section for thinning after said removal process at said bond part 



material. 

[Claim 9] The manufacture approach of the semiconductor device according to 
claim 8 characterized by forming said separation section for thinning by pouring 
ion into said bond part material in said separation section formation process. 
[Claim 10] The manufacture approach of a semiconductor device given in any 1 
term of claim 2 characterized by separating said bond part material at said 
removal process in the separation section for a move currently beforehand 
formed in said 1st member thru/or claim 9. 

[Claim 11] Said separation section for a move is the manufacture approach of the 
semiconductor device according to claim 10 characterized by including a porous 
layer. 

[Claim 12] Said separation section for a move is the manufacture approach of the 
semiconductor device according to claim 10 characterized by including an ion- 
implantation layer. 

[Claim 13] By combining said the 1st member and said 2nd member, forming 
bond part material in said semi-conductor member making process, and 
separating said bond part material in the porous layer as the separation section 
for a move currently beforehand formed in said 1st member after that The 
manufacture approach of the semiconductor device according to claim 1 which 
produces said semi-conductor member and is characterized by separating said 
semi-conductor member by the porous layer as said separation section for 
thinning at said thinning process. 

[Claim 14] In said semi-conductor member making process, combine said the 1st 
member and said 2nd member, and bond part material is formed. Said semi- 
conductor member is produced by separating said bond part material in the ion- 
implantation layer as the separation section for a move currently beforehand 
formed in said 1st member. Then, at said thinning process The manufacture 
approach of the semiconductor device according to claim 1 characterized by 
separating said semi-conductor member in the porous layer as the separation 
section for thinning. 



[Claim 15] By combining said the 1st member and said 2nd member, forming 
bond part material in said semi-conductor member making process, and 
separating said bond part material in the porous layer as the separation section 
for a move currently beforehand formed in said 1st member after that The 
manufacture approach of the semiconductor device according to claim 1 which 
forms said semi-conductor member and is characterized by separating said 
semi-conductor member in the heteroepitaxial growth layer as said separation 
section for thinning at said thinning process. 

[Claim 16] In said semi-conductor member making process, combine said the 1st 
member and said 2nd member, and bond part material is formed. Said semi- 
conductor member is formed by separating said bond part material in the ion- 
implantation layer as the separation section for a move currently beforehand 
formed in said 1st member. Then, at said thinning process The manufacture 
approach of the semiconductor device according to claim 1 characterized by 
separating said semi-conductor member in the heteroepitaxial growth layer as 
said separation section for thinning. 

[Claim 17] In said semi-conductor member making process, combine said the 1st 
member and said 2nd member, and bond part material is formed. Then, by 
separating said bond part material in the heteroepitaxial growth layer as the 
separation section for a move currently beforehand formed in said 1st member 
The manufacture approach of the semiconductor device according to claim 1 
which forms said semi-conductor member and is characterized by separating 
said semi-conductor member in the heteroepitaxial growth layer as said 
separation section for thinning at said thinning process. 

[Claim 18] In said semi-conductor member making process, combine said the 1st 
member and said 2nd member, and bond part material is formed. Said semi- 
conductor member is formed by separating said bond part material in the ion- 
implantation layer as the separation section for a move currently beforehand 
formed in said 1st member. Then, at said thinning process The manufacture 
approach of the semiconductor device according to claim 1 characterized by 



separating said semi-conductor member by the joint interface of said 1st member 
and said 2nd member as said separation section for thinning. 
[Claim 19] By combining said the 1st member and said 2nd member, forming 
bond part material in said semi-conductor member making process, and 
separating said bond part material in the porous layer as the separation section 
for a move currently beforehand formed in said 1st member after that The 
manufacture approach of the semiconductor device according to claim 1 which 
forms said semi-conductor member and is characterized by separating said 
semi-conductor member in the high concentration dope layer as said separation 
section for thinning at said thinning process. 

[Claim 20] In said semi-conductor member making process, combine said the 1st 
member and said 2nd member, and bond part material is formed. Said semi- 
conductor member is formed by separating said bond part material in the ion- 
implantation layer as the separation section for a move currently beforehand 
formed in said 1st member. Then, at said thinning process The manufacture 
approach of the semiconductor device according to claim 1 characterized by 
separating said semi-conductor member in the ion-implantation layer as said 
separation section for thinning. 

[Claim 21] The manufacture approach of the semiconductor device according to 
claim 20 characterized by forming the ion-implantation layer as said separation 
section for thinning after separation of said bond part material in said semi- 
conductor member making process. 

[Claim 22] The manufacture approach of the semiconductor device according to 
claim 1 which forms the semi-conductor member formed in said semi-conductor 
member making process when said insulating layer injected oxygen ion into said 
1st member, and is characterized by separating said semi-conductor member in 
the ion-implantation layer as said separation section for thinning at said thinning 
process. 

[Claim 23] The manufacture approach of the semiconductor device according to 
claim 22 characterized by forming the hydrogen ion impregnation layer as said 



separation section for thinning after separation of said bond part material in said 
semi-conductor member making process. 

[Claim 24] By combining the 1st member which has said component layer and 
the layer which should be carried out in said semi-conductor member making 
process, and the 2nd member, carrying out bond part material, and removing 
said a part of 1st member from said bond part material by grinding after that The 
manufacture approach of the semiconductor device according to claim 1 by 
which produces said semi-conductor member and it is separating-said semi- 
conductor member characterized at said thinning process in said the 1st member 
and 2nd interface as said separation section for thinning. 
[Claim 25] By combining said the 1st member and said 2nd member, forming 
bond part material in said semi-conductor member making process, and 
separating said bond part material in the separation section for a move currently 
beforehand formed in said 1st member after that It is the manufacture approach 
of the semiconductor device according to claim 1 characterized by forming said 
semi-conductor member, separating a semi-conductor member in said 
separation section for thinning at said thinning process, and the periphery section 
of said separation section for thinning having reinforcement stronger than the 
periphery section of said separation section for a move. 
[Claim 26] The 1st member which is the manufacture approach of a semi- 
conductor member and has a component layer for forming a circuit element, Said 
a part of 1st member is removed from said bond part material so that said 
component layer may express it as the joint process which is made to combine 
the 2nd member which has the separation section, and forms bond part material. 
By this The removal process used as the semi-conductor member which has said 
component layer for said bond part material on a front face, has an insulating 
layer inside, and has said separation section in the inside of said insulating layer, 
or a location deeper than said insulating layer, An implication and said separation 
section are the manufacture approach of the semi-conductor member 
characterized by being used in order to separate said semi-conductor member 



after a circuit element is formed in said component layer of said semi-conductor 
member. 

[Claim 27] Said separation section is the manufacture approach of the semi- 
conductor member according to claim 26 characterized by including a porous 
layer. 

[Claim 28] Said separation section is the manufacture approach of the semi- 
conductor member according to claim 26 characterized by including a 
heteroepitaxial growth layer. 

[Claim 29] Said separation section is the manufacture approach of the semi- 
conductor member according to claim 26 characterized by including a high 
concentration dope layer. 

[Claim 30] Said separation section is the manufacture approach of the semi- 
conductor member according to claim 26 characterized by including a porous 
layer including the process which separates said bond part material in the porous 
layer by which said removal process is beforehand formed in said 1st member. 
[Claim 31] Said separation section is the manufacture approach of the semi- 
conductor member according to claim 26 characterized by including a porous 
layer including the process which separates said bond part material in the ion- 
implantation layer by which said removal process is beforehand formed in said 
1st member. 

[Claim 32] Said separation section is the manufacture approach of the semi- 
conductor member according to claim 26 characterized by including a 
heteroepitaxial growth layer including the process which separates said bond 
part material in the porous layer by which said removal process is beforehand 
formed in said 1st member. 

[Claim 33] Said separation section is the manufacture approach of the semi- 
conductor member according to claim 26 characterized by including a 
heteroepitaxial growth layer including the process which separates said bond 
part material in the ion-implantation layer by which said removal process is 
beforehand formed in said 1st member. 



[Claim 34] Said separation section is the manufacture approach of the semi- 
conductor member according to claim 26 characterized by including a 
heteroepitaxial growth layer including the process which separates said bond 
part material in the heteroepitaxial growth layer by which said removal process is 
beforehand formed in said 1st member. 

[Claim 35] Said separation section is the manufacture approach of the semi- 
conductor member according to claim 26 characterized by including a high 
concentration dope layer including the process which separates said bond part 
material in the porous layer by which said removal process is beforehand formed 
in said 1st member. 

[Claim 36] Said separation section is the manufacture approach of the semi- 
conductor member according to claim 26 characterized by including an ion- 
implantation layer including the process which separates said bond part material 
in the ion-implantation layer by which said removal process is beforehand formed 
in said 1st member. 

[Claim 37] The periphery section of said separation section is the manufacture 
approach of the semi-conductor member according to claim 26 characterized by 
reinforcement being stronger than the periphery section of said brittle structured 
division including the process which separates said bond part material in the 
brittle structured division in which said 1st member has said removal process. 
[Claim 38] The 1st member which is the manufacture approach of a semi- 
conductor member and has a component layer for forming a circuit element, Said 
a part of 1st member is removed from said joint material so that said component 
layer may express it as the junction process which joins the 2nd member and 
forms joint material. By this The removal process used as the semi-conductor 
member which has said component layer for said joint material on a front face, 
and has an insulating layer inside, The separation section formation process 
which forms the separation section in the inside of said insulating layer of said 
semi-conductor member pass said removal process, or a location deeper than 
said insulating layer is included. Said separation section The manufacture 



approach of the semi-conductor member characterized by being used in order to 
separate said semi-conductor member after a circuit element is formed in said 
component layer of said semi-conductor member. 

[Claim 39] Said separation section is the manufacture approach of the semi- 
conductor member according to claim 38 characterized by including an ion- 
implantation layer. 

[Claim 40] Said removal process is the manufacture approach of the semi- 
conductor member according to claim 39 characterized by including the process 
which separates said joint material in the ion-implantation layer currently 
beforehand formed in said 1st member. 

[Claim 41] The manufacture approach of the semi-conductor member 
characterized by to be included the preparation process for which the semi- 
conductor member which is the manufacture approach of a semi-conductor 
member, has the insulating layer formed of the oxygen ion implantation inside, 
and has a component layer for forming a circuit element on a surface is prepared, 
and the separation section formation process which form the separation section 
in the inside of said insulating layer, or a location deeper than said insulating 
layer by injecting predetermined ion into said semi-conductor member. 
[Claim 42] The thinning approach of the semiconductor device characterized by 
thinning said semi-conductor member by separating the semi-conductor member 
which is the thinning approach of a semiconductor device and has an embedding 
insulating layer, the circuit element layer in which the circuit element was formed, 
and the separation section formed in the inside of said embedding insulating 
layer, or a location deeper than it in advance of formation of said circuit element 
in said separation section. 

[Claim 43] The manufacture approach of the semiconductor device characterized 
by including the process for which the semi-conductor member which is the 
manufacture approach of a semiconductor device, has a component layer for 
forming a circuit element on a front face, has an insulating layer inside, and has 
the separation section for thinning in the inside of said insulating layer or a 



location deeper than said insulating layer is prepared, and the process which 
forms a circuit element in said semi-conductor member. 

[Claim 44] The manufacture approach of the semiconductor device characterized 
by including the process which forms a component isolation region and an active 
region in the semi-conductor member which is the manufacture approach of a 
semiconductor device, has a component layer for forming a circuit element on a 
front face, has an insulating layer inside, and has the separation section for 
thinning in the inside of said insulating layer, or a location deeper than said 
insulating layer, and the process which forms a transistor in said active region. 
[Claim 45] The manufacture approach of the semiconductor device according to 
claim 1 characterized by reusing said semi-conductor member of separated 
another side as a semi-conductor member for said circuit element formation. 
[Claim 46] The manufacture approach of the semi-conductor member according 
to claim 26 or 38 characterized by reusing said semi-conductor member of 
separated another side as said 1st or 2nd member. 

[Claim 47] It is the semi-conductor member characterized by said member having 
the separation section for thinning caudad from said insulating front face in the 
semi-conductor member which has the member which has an insulating front 
face, and a component layer for forming the circuit element formed on the 
insulating front face of this member. 

[Claim 48] The semi-conductor member characterized by being formed in any 1 
term of claim 26 thru/or claim 41 by the manufacture approach of a publication, 
and getting. 

[Claim 49] It is the semiconductor device characterized by said member having 
the separation section for thinning caudad from said insulating front face in the 
semiconductor device which has the member which has an insulating front face, 
and the circuit element layer formed on the insulating front face of this member. 
[Claim 50] The semiconductor device characterized by being formed in any 1 
term of claim 1 thru/or claim 25 by the manufacture approach of a publication, 
and getting. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to those manufacture approaches 
and the manufacture approach of a semiconductor device at a semi-conductor 
member and a semiconductor device list. 
[0002] 

[Description of the Prior Art] As a substrate which has a single crystal Si layer on 
an insulating layer, the substrate (SOI substrate) which has SOI (silicon 
oninsulator) structure is known. The device which adopted this SOI substrate has 
many dominance points which cannot reach in the usual Si substrate. As this 
dominance point, the following are mentioned, for example. 

(1) Dielectric separation is easy and suitable for high integration. 

(2) Excel in radiation resistance. 

(3) Stray capacity is small and improvement in the speed of the working speed of 
a component is possible. 

(4) A well process is unnecessary. 

(5) A latch rise can be prevented. 



(6) Formation of the perfect depletion mold field-effect transistor by thin-film-izing 
is possible. 

[0003] Since SOI structure has above various dominance points, research on the 
formation approach is advanced for here dozens years. 
[0004] These people indicated a new SOI technique in JP,5-21338,A. This 
technique moves a nonvesicular single crystal layer to the 2nd substrate by 
dividing a lamination substrate into the 2nd substrate for the 1st substrate which 
formed the porous layer in the single crystal Si substrate, and formed the 
nonvesicular layer single crystal layer on it by the porous layer lamination and 
after that through an insulating layer at two sheets. This technique is excellent in 
respect of the ability to manufacture [ that the thickness homogeneity of a SOI 
layer is excellent, that the crystal defect consistency of a SOI layer can be 
reduced, that the surface surface smoothness of a SOI layer is good, that the 
manufacturing installation of an expensive special specification is unnecessary, ] 
the SOI substrate which has the SOI film of the range which is several 100A - 
about 10 micrometers by the same manufacturing installation. 
[0005] Furthermore, in JP,7-302889,A, these people dissociated from the 2nd 
substrate, without destroying the 1st substrate, after sticking the 1st substrate 
and 2nd substrate, after that, they graduated the front face of the 1st separated 
substrate, formed the porous layer again, and indicated the technique which 
reuses this. Since the 1st substrate can be used for this technique without futility, 
it can reduce a manufacturing cost sharply and has the outstanding advantage 
that a production process is also simple. 

[0006] On the other hand, thin semi-conductor products, such as an IC card 
having a semiconductor chip, are spreading. Since a thin semi-conductor product 
is put into a pocket, a wallet, etc. and it is carried in many cases, the 
semiconductor chip built in is asked for considerable flexibility. The optimal 
solution for acquiring such flexibility is thinning a semiconductor chip. 
[0007] Thinning of a semiconductor chip is useful also in order to produce a 
three-dimensions stacked package. In a three-dimensions stacked package, a 



processor chip, a memory chip, etc. carry out a laminating, and are loaded 
together. Therefore, thinning of a chip is important, in order to make package 
thickness thin, or in order to carry out the laminating of much chips and to load 
them together in the package of given thickness. 
[0008] A thin wafer is prepared as an approach of manufacturing a thin 
semiconductor chip, and there are an approach of forming a circuit element on it 
and the approach of thinning a wafer, after preparing a comparatively thick wafer 
and forming a circuit element on it. Here, since it is easy to damage in the device 
process for forming a circuit element, a thin wafer is difficult handling. This 
problem is further actualized with diameter[ of macrostomia ]-izing of a wafer. 
Therefore, the latter approach is more useful than the former approach, and, 
generally a thin semiconductor chip is obtained by carrying out grinding of the 
rear face of a wafer in which the circuit element was formed. There are an 
approach of performing dicing before thinning of a wafer here, and a method of 
performing dicing after thinning of a wafer. 

[0009] Moreover, other methods of manufacturing a thin semiconductor chip are 
indicated by JP,9-312349,A. By this approach, a porous layer is formed in the 
front face of a semi-conductor substrate, the semi-conductor film is formed on it, 
a circuit element is formed in that semi-conductor film, and the semi-conductor 
film with which the circuit element was formed is exfoliated from a semi- 
conductor base after that. 
[0010] 

[Problem(s) to be Solved by the Invention] The demand of thinning of a substrate 
or a semiconductor chip is turned also to the above-mentioned SOI substrate or 
the semiconductor chip using it. However, although above-mentioned JP,9- 
312349,A is indicating about the approach of obtaining the thin semi-conductor 
film with which the circuit element was formed, it is not indicating about the 
approach of obtaining the thin substrate or thin chip with which the circuit 
element was formed on the embedding insulating layer. 

[0011] This invention is made in view of the above-mentioned background, and it 



aims at offering a suitable technique in order to manufacture the semi-conductor 
member (especially thin semi-conductor member) of the thickness of the 
arbitration which has the semi-conductor layer in which the circuit element was 
formed on an insulating layer. 

[0012] Said member is in the semi-conductor member which has a component 
layer for another purpose of this invention to form the member which has an 
insulating front face, and the circuit element formed on the insulating front face of 
this member to offer the semi-conductor member characterized by having the 
separation section for thinning caudad from said insulating front face. 
[0013] Furthermore, said member is in the semiconductor device which has the 
member in which the purpose of another this invention has an insulating front 
face, and the circuit element layer formed on the insulating front face of this 
member to offer the semiconductor device characterized by having the 
separation section for thinning caudad from said insulating front face. 
[0014] 

[Means for Solving the Problem] The 1st side face of this invention starts the 
manufacture approach of a semiconductor device, and it has a component layer 
for forming a circuit element on a front face. The semi-conductor member making 
process which produces the semi-conductor member which has an insulating 
layer inside and has the separation section for thinning in the inside of said 
insulating layer, or a location deeper than said insulating layer, It is characterized 
by including the thinning process which thins said semi-conductor member by 
separating said semi-conductor member in which the circuit element was formed 
in said separation section for thinning. 

[0015] According to the gestalt of suitable operation of this invention, in the 
manufacture approach concerning the 1st side face of this invention said semi- 
conductor member making process It is desirable to include the joint process 
which is made to combine the 1st member which has said component layer and 
the layer which should be carried out, and the 2nd member, and forms bond part 
material, and the removal process which said a part of 1st member is removed 



[ process ] from said bond part material, and makes said component layer and 
the layer which should be carried out express. 

[0016] Here, as for said semi-conductor member making process, it is desirable 
that the separation section formation process which forms said separation 
section for thinning beforehand is further included in said 2nd member before 
making it combine with said 1st member. According to the gestalt of suitable 
operation of this invention, it is desirable to form beforehand the porous layer 
which becomes said 2nd member before making it combine with said 1st 
member with said separation section for thinning in said separation section 
formation process. Or it is desirable to form beforehand the heteroepitaxial 
growth layer which becomes said 2nd member before making it combine with 
said 1st member with said separation section for thinning in said separation 
section formation process. Or it is desirable to form beforehand the high 
concentration dope layer which becomes said 2nd member before making it 
combine with said 1st member with said separation section for thinning in said 
separation section formation process. According to the gestalt of suitable 
operation of this invention, said separation section for thinning may be the joint 
interface of said 1st member and said 2nd member. 

[0017] Or as for said semi-conductor member making process, according to the 
gestalt of suitable operation of this invention, it is also desirable that the 
separation section formation process which forms said separation section for 
thinning after said removal process at said bond part material is included further. 
It is desirable to form said separation section for thinning by pouring ion into said 
bond part material with said separation section formation process here. 
[0018] According to the gestalt of suitable operation of this invention, it is 
desirable to separate said bond part material at said removal process in the 
separation section for a move currently beforehand formed in said 1st member. 
Here, as for things, it is [ said separation section for a move ] desirable that a 
porous layer or an ion-implantation layer is included. 
[0019] According to the gestalt of suitable operation of this invention, in said 



semi-conductor member making process By combining said the 1st member and 
said 2nd member, forming bond part material, and separating said bond part 
material in the porous layer as the separation section for a move currently 
beforehand formed in said 1st member after that It is desirable to produce said 
semi-conductor member and to separate said semi-conductor member by the 
porous layer as said separation section for thinning at said thinning process. 
[0020] According to the gestalt of suitable operation of this invention, or in said 
semi-conductor member making process By combining said the 1st member and 
said 2nd member, forming bond part material, and separating said bond part 
material in the ion-implantation layer as the separation section for a move 
currently beforehand formed in said 1st member after that It is desirable to 
produce said semi-conductor member and to separate said semi-conductor 
member in the porous layer as the separation section for thinning at said thinning 
process. 

[0021] According to the gestalt of suitable operation of this invention, or in said 
semi-conductor member making process By combining said the 1st member and 
said 2nd member, forming bond part material, and separating said bond part 
material in the porous layer as the separation section for a move currently 
beforehand formed in said 1st member after that It is desirable to form said semi- 
conductor member and to separate said semi-conductor member in the 
heteroepitaxial growth layer as said separation section for thinning at said 
thinning process. 

[0022] According to the gestalt of suitable operation of this invention, or in said 
semi-conductor member making process By combining said the 1st member and 
said 2nd member, forming bond part material, and separating said bond part 
material in the ion-implantation layer as the separation section for a move 
currently beforehand formed in said 1st member after that It is desirable to form 
said semi-conductor member and to separate said semi-conductor member in 
the heteroepitaxial growth layer as said separation section for thinning at said 
thinning process. 



[0023] According to the gestalt of suitable operation of this invention, or in said 
semi-conductor member making process By combining said the 1st member and 
said 2nd member, forming bond part material, and separating said bond part 
material in the heteroepitaxial growth layer as the separation section for a move 
currently beforehand formed in said 1st member after that It is desirable to form 
said semi-conductor member and to separate said semi-conductor member in 
the heteroepitaxial growth layer as said separation section for thinning at said 
thinning process. 

[0024] According to the gestalt of suitable operation of this invention, or in said 
semi-conductor member making process By combining said the 1st member and 
said 2nd member, forming bond part material, and separating said bond part 
material in the ion-implantation layer as the separation section for a move 
currently beforehand formed in said 1st member after that It is desirable to form 
said semi-conductor member and to separate said semi-conductor member at 
said thinning process according to the joint interface of said 1st member and said 
2nd member as said separation section for thinning. 

[0025] According to the gestalt of suitable operation of this invention, or in said 
semi-conductor member making process By combining said the 1st member and 
said 2nd member, forming bond part material, and separating said bond part 
material in the porous layer as the separation section for a move currently 
beforehand formed in said 1st member after that It is desirable to form said semi- 
conductor member and to separate said semi-conductor member at said thinning 
process in the high concentration dope layer as said separation section for 
thinning. 

[0026] According to the gestalt of suitable operation of this invention, or in said 
semi-conductor member making process By combining said the 1st member and 
said 2nd member, forming bond part material, and separating said bond part 
material in the ion-implantation layer as the separation section for a move 
currently beforehand formed in said 1st member after that It is desirable to form 
said semi-conductor member and to separate said semi-conductor member in 



the ion-implantation layer as said separation section for thinning at said thinning 
process. Here, it is desirable to form the hydrogen ion impregnation layer as said 
separation section for thinning after separation of said bond part material in said 
semi-conductor member making process. 

[0027] Or according to the gestalt of suitable operation of this invention, it is 
desirable to form the semi-conductor member formed in said semi-conductor 
member making process when said insulating layer injected oxygen ion into said 
1st member, and to separate said semi-conductor member in the ion- 
implantation layer as said separation section for thinning at said thinning process. 
Here, it is desirable to form the ion-implantation layer as said separation section 
for thinning after separation of said bond part material in said semi-conductor 
member making process. 

[0028] According to the gestalt of suitable operation of this invention, or in said 
semi-conductor member making process By combining the 1st member which 
has said component layer and the layer which should be carried out, and the 2nd 
member, carrying out bond part material, and removing said a part of 1st 
member from said bond part material by grinding after that It is desirable to 
produce said semi-conductor member and to separate said semi-conductor 
member at said thinning process in said the 1st member and 2nd interface as 
said separation section for thinning. 

[0029] According to the gestalt of suitable operation of this invention, or in said 
semi-conductor member making process By combining said the 1st member and 
said 2nd member, forming bond part material, and separating said bond part 
material in the separation section for a move currently beforehand formed in said 
1st member after that Said semi-conductor member is formed, a semi-conductor 
member is separated in said separation section for thinning at said thinning 
process, and, as for the periphery section of said separation section for thinning, 
it is desirable that reinforcement is stronger than the periphery section of said 
separation section for a move. 

[0030] The 1 st member which has a component layer for the 2nd side face of this 



invention starting the manufacture approach of a semi-conductor member, and 
forming a circuit element, Said a part of 1st member is removed from said bond 
part material so that said component layer may express it as the joint process 
which is made to combine the 2nd member which has the separation section, 
and forms bond part material. By this The removal process used as the semi- 
conductor member which has said component layer for said bond part material 
on a front face, has an insulating layer inside, and has said separation section in 
the inside of said insulating layer or a location deeper than said insulating layer is 
included. Said separation section is characterized by being used in order to 
separate said semi-conductor member after a circuit element is formed in said 
component layer of said semi-conductor member. 
[0031] As for said separation section, according to the gestalt of suitable 
operation of this invention, in the manufacture approach concerning the 2nd side 
face of this invention, it is desirable that a porous layer is included. 
[0032] Or as for said separation section, according to the gestalt of suitable 
operation of this invention, it is desirable that a heteroepitaxial growth layer is 
included. 

[0033] Or as for said separation section, according to the gestalt of suitable 
operation of this invention, it is desirable that a high concentration dope layer is 
included. 

[0034] Or according to the gestalt of suitable operation of this invention, it is 
desirable that said separation section contains a porous layer including the 
process which separates said bond part material in the porous layer by which 
said removal process is beforehand formed in said 1st member. 
[0035] Or according to the gestalt of suitable operation of this invention, it is 
desirable that said separation section contains a porous layer including the 
process which separates said bond part material in the ion-implantation layer by 
which said removal process is beforehand formed in said 1st member. 
[0036] Or according to the gestalt of suitable operation of this invention, it is 
desirable that said separation section contains a heteroepitaxial growth layer 



including the process which separates said bond part material in the porous layer 
by which said removal process is beforehand formed in said 1st member. 
[0037] Or according to the gestalt of suitable operation of this invention, it is 
desirable that said separation section contains a heteroepitaxial growth layer 
including the process which separates said bond part material in the ion- 
implantation layer by which said removal process is beforehand formed in said 
1st member. 

[0038] Or according to the gestalt of suitable operation of this invention, it is 
desirable that said separation section contains a heteroepitaxial growth layer 
including the process which separates said bond part material in the 
heteroepitaxial growth layer by which said removal process is beforehand formed 
in said 1st member. 

[0039] Or according to the gestalt of suitable operation of this invention, it is 
desirable that said separation section contains a high concentration dope layer 
including the process which separates said bond part material in the porous layer 
by which said removal process is beforehand formed in said 1st member. 
[0040] Or according to the gestalt of suitable operation of this invention, it is 
desirable that said separation section contains an ion-implantation layer including 
the process which separates said bond part material in the ion-implantation layer 
by which said removal process is beforehand formed in said 1st member. 
[0041] Or according to the gestalt of suitable operation of this invention, it is 
desirable that the periphery section of said separation section has reinforcement 
stronger than the periphery section of said brittle structured division including the 
process which separates said bond part material in the brittle structured division 
in which said 1st member has said removal process. 

[0042] The 1 st member which has a component layer for the 3rd side face of this 
invention starting the manufacture approach of a semi-conductor member, and 
forming a circuit element, Said a part of 1st member is removed from said joint 
material so that said component layer may express it as the junction process 
which joins the 2nd member and forms joint material. By this The removal 



process used as the semi-conductor member which has said component layer for 
said joint material on a front face, and has an insulating layer inside, The 
separation section formation process which forms the separation section in the 
inside of said insulating layer of said semi-conductor member pass said removal 
process, or a location deeper than said insulating layer is included. Said 
separation section It is characterized by being used in order to separate said 
semi-conductor member after a circuit element is formed in said component layer 
of said semi-conductor member. 

[0043] As for said separation section, according to the gestalt of suitable 
operation of this invention, in the 3rd side face of this invention, it is desirable that 
an ion-implantation layer is included. Here, as for said removal process, it is 
desirable to include the process which separates said joint material in the ion- 
implantation layer currently beforehand formed in said 1st member. 
[0044] The 4th side face of this invention is characterized by to be included the 
preparation process for which the semi-conductor member which starts the 
manufacture approach of a semi-conductor member , has the insulating layer 
formed of the oxygen ion implantation inside , and has a component layer for 
forming a circuit element on a surface is prepared , and the separation section 
formation process which forms the separation section in the inside of said 
insulating layer , or a location deeper than said insulating layer by injecting 
predetermined ion into said semi-conductor member . 

[0045] The 5th side face of this invention is characterized by thinning said semi- 
conductor member by starting the thinning approach of a semiconductor device 
and separating the semi-conductor member which has the separation section 
formed in the deep location in advance of formation of said circuit element in said 
separation section from the inside of an embedding insulating layer, the circuit 
element layer in which the circuit element was formed, and said embedding 
insulating layer, or it. 

[0046] The 6th side face of this invention is characterized by including the 
process for which the semi-conductor member which starts the manufacture 



approach of a semiconductor device, has a component layer for forming a circuit 
element on a front face, has an insulating layer inside, and has the separation 
section for thinning in the inside of said insulating layer or a location deeper than 
said insulating layer is prepared, and the process which forms a circuit element in 
said semi-conductor member. 

[0047] The 7th side face of this invention is characterized by including the 
process which forms a component isolation region and an active region in the 
semi-conductor member which starts the manufacture approach of a 
semiconductor device, has a component layer for forming a circuit element on a 
front face, has an insulating layer inside, and has the separation section for 
thinning in the inside of said insulating layer, or a location deeper than said 
insulating layer, and the process which forms a transistor in said active region. 
[0048] The 8th side face of this invention starts a semiconductor device, and this 
semiconductor device is manufactured by the manufacture approach concerning 
the 1st side face of above-mentioned this invention, and it deals in it. 
[0049] The 9th side face of this invention starts a semi-conductor member, and 
this semi-conductor member is manufactured by the manufacture approach 
concerning the 2nd side face of above-mentioned this invention, and it deals in it. 
[0050] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this 
invention is explained. 

[0051] The manufacture approach of the semiconductor device concerning the 
gestalt of suitable operation of this invention It has a component layer (for 
example, single crystal Si layer) for forming a circuit element on a front face. The 
semi-conductor member which embeds inside, has an insulating layer (for 
example, SiO two-layer), and has the separation section for thinning in the inside 
of this insulating layer, or a location deeper than this insulating layer (typically) 
The semi-conductor member making process which produces the SOI substrate 
which has SOI structure, the circuit element formation process which forms a 
circuit element in the component layer of this semi-conductor member, and the 



thinning process which thins this semi-conductor member by separating the 
semi-conductor member in which the circuit element was formed in this 
separation section for thinning are included. 

[0052] After combining two substrates and producing a joint substrate in a semi- 
conductor member making process, for example, it is desirable to produce a 
semi-conductor substrate by the joining-together method (lamination method) 
which produces the semi-conductor member which separates this joint substrate, 
or removes an unnecessary part among these joint substrates, and has a semi- 
conductor layer / insulating layer structure (for example, SOI structure). The 
approach of using a porous layer as a detached core for separating a joint 
substrate as a joining-together method, for example, and the method of using an 
ion-implantation layer are suitable. 

[0053] Moreover, in a semi-conductor member making process, after forming the 
detached core for thinning on silicon on sapphire, the semi-conductor substrate 
which has a detached core for thinning on an insulator, and has a semi- 
conductor layer on it may be produced by growing up semi-conductor layers, 
such as a silicon layer, on it, for example. 

[0054] Moreover, in a semi-conductor member making process, the separation 
section for thinning may be formed into this semi-conductor substrate by pouring 
in ion, such as hydrogen, caudad from the component layer of this member, after 
producing the semi-conductor member which has a semi-conductor layer / 
insulating layer structure (for example, SOI structure), for example by the joining- 
together method or the SIMOX method. 

[0055] It is used, in order that the front stirrup of the formation process (device 
process) of a circuit element may be behind formed into a semi-conductor 
member and the separation section for thinning may separate a semi-conductor 
member after formation of a circuit element. Therefore, the separation section for 
thinning must bear the mechanical force from the outside added by the internal 
stress which originates in heat treatment in the formation process of a circuit 
element, and multilayer structure if needed, CMP, etc. 



[0056] Moreover, a porous layer, an ion-implantation layer, a heteroepitaxial 
growth layer, the joint interface of two substrates, the interface of multilayer 
structure, etc. generate internal stress, centralize internal stress, make 
reinforcement brittle, or make a consistency low locally, and the separation 
section for thinning has just become the part into which a crack tends to go 
relatively. The ion-implantation layer which can especially generate a defect or a 
minute opening by various ion implantations, such as a porous layer, hydrogen, 
rare gas, etc. which are formed of anodization etc., or the thing which combined 
these is more desirable in respect of repeatability. 
[0057] Moreover, the thing of a semi-conductor substrate for which the 
separation section for thinning is mostly formed in the shape of a layer over all 
fields is desirable. 

[0058] Moreover, separation of the semi-conductor substrate using the 
separation section for thinning may take place by the interface with the layer 
which adjoins the inside of this separation section for thinning, or this separation 
section for thinning and it. 

[0059] In producing the semi-conductor substrate which separates this bond part 
material in this separation section for a move, and has the separation section for 
thinning by the joining-together method (lamination method) after producing the 
bond part material which has the both sides of the separation section for a move, 
and the separation section for thinning In case this bond part material is 
separated in this separation section for a move, this bond part material adopts 
the approach which is not separated in this separation section for thinning. These 
are not decided only by the relative brittleness or relative mechanical strength of 
the separation section for a move, and the separation section for thinning, either, 
and depend at combination with the separation approach, the stage of the 
separation section formation on a process flow, etc. 

[0060] Below, the gestalt of typical and suitable operation of this invention is as 
follows. However, the gestalt of operation of those other than this can also be 
adopted. 



[0061] (1) Adopt the 1st porous layer as the separation section for a move, and a 
mechanical strength adopts the 2nd strong porous layer rather than this 1st 
porous layer as the separation section for thinning. 

[0062] (2) Adopt ion-implantation layers, such as a hydrogen ion impregnation 
layer, as the separation section for a move, and adopt a porous layer as the 
separation section for thinning. The former is suitable for separation by heat 
treatment, and the latter is suitable for separation by impression of the 
mechanical force. 

[0063] (3) Adopt a porous layer as the separation section for a move, and a 
mechanical strength adopts a strong heteroepitaxial growth layer rather than this 
1st porous layer as the separation section for thinning. 

[0064] (4) Adopt ion-implantation layers, such as a hydrogen ion impregnation 
layer, as the separation section for a move, and adopt a heteroepitaxial growth 
layer as the separation section for thinning. The former is suitable for separation 
by heat treatment, and the latter is suitable for separation by impression of the 
mechanical force. 

[0065] (5) as the separation section for a move -- the 1st heteroepitaxial growth 
layer - adopting - as the separation section for thinning -- this -- adopt the 2nd 
heteroepitaxial growth layer with a mechanical strength stronger than the 1st 
heteroepitaxial growth layer. 

[0066] (6) Adopt ion-implantation layers, such as a hydrogen ion impregnation 
layer, as the separation section for a move, and adopt a joint interface as the 
separation section for thinning. The former is suitable for separation by heat 
treatment, and the latter is suitable for separation by impression of the 
mechanical force. 

[0067] (7) Adopt a porous layer as the separation section for a move, and a 
mechanical strength adopts a strong high concentration dope layer rather than 
this porous layer as the separation section for thinning. 
[0068] (8) Form the separation section for thinning in a SOI substrate. For 
example, after adopting a porous layer and ion-implantation layers, such as a 



hydrogen ion impregnation layer, and forming a semi-conductor layer / insulating 
layer structure (for example, SOI structure) by the joining-together method 
(lamination method) as the separation section for a move, ion-implantation layers, 
such as a hydrogen ion impregnation layer, are formed as the separation section 
for thinning. In this case, the separation section for a move and the separation 
section for thinning do not exist in process-flow top coincidence. 
[0069] (9) Form ion-implantation layers, such as a hydrogen ion impregnation 
layer, as the separation section for thinning after forming a semi-conductor layer / 
insulating layer structure (for example, SOI structure) by the SIMOX method. In 
this case, since a semi-conductor layer / insulating layer structure (for example, 
SOI structure) is acquired without forming the separation for a move, naturally 
the separation section for a move and the separation section for thinning do not 
exist in coincidence. 

[0070] (10) Form the semi-conductor substrate which removes an unnecessary 
part by grinding among this joint substrate to this 1st substrate, and has a semi- 
conductor layer / insulating layer structure (for example, SOI structure) after 
combining the 1st substrate which has a semi-conductor layer and an insulating 
layer, and the 2nd substrate and creating a joint substrate. The interface of the 
1st substrate and the 2nd substrate is used as the separation section for thinning. 
[0071] (11) Weaken the mechanical strength of the periphery section of the 
separation section for a move, and the separation section for thinning 
strengthens the mechanical strength of the periphery section. In this case, even if 
the separation section for a move and the separation section for thinning are 
intermingled, in this separation section for a move, bond part material is 
separated in the case of a move. 

[0072] Formation of the separation section for thinning may be formed at the time 
of production of a semi-conductor layer / insulating layer structure (for example, 
SOI structure), may be formed after production of a semi-conductor layer / 
insulating layer structure (above-mentioned (1) - (7), (11)), and may be formed 
after formation of a circuit element (device) (above-mentioned (8) - (10)). 



[0073] After a circuit element is formed, by separating a semi-conductor member 
in the separation section for thinning, the hundreds of nm - dozens of 
micrometers semi-conductor member of several micrometer thickness can be 
obtained typically, for example. Such a semi-conductor member is suitable for 
the application to an IC card or a three-dimension stacked package. 
[0074] Such a thinning approach serves as an alternative of the rear-face 
grinding operation for the lamination of the circuit element generally carried out 
after circuit element formation, and is excellent in cost moreover. 
[0075] Here, if the thickness (thickness from the separation for thinning to a semi- 
conductor member front face) by the side of a circuit element (device side) is thin 
in case the semi-conductor member in which the circuit element was formed is 
separated in the separation section for thinning, the mechanical strength for a 
circuit element flank may become inadequate. In this case, after reinforcing a 
part for a circuit element flank with a reinforcement member, it is desirable to 
separate a semi-conductor member in the separation section for thinning. As a 
reinforcement member, a silicon wafer, resin, a metal, etc. can be adopted, for 
example. Typically, a part for a circuit element flank is pasted in advance of 
separation, and a reinforcement member is removed, immediately after this 
separation or after carrying out the dicing of the semi-conductor substrate. The 
method of separating this semi-conductor member in the separation section for 
thinning is also desirable, replacing with use of such a reinforcement member 
and carrying out vacuum adsorption of the circuit element side of a semi- 
conductor member. 

[0076] Hereafter, the gestalt of more concrete operation of this invention is 
explained. 

[0077] [Gestalt of the 1st operation] drawing 1 A and drawing 1 B are drawings 
showing typically the manufacture approach of the semiconductor device of the 
gestalt operation of the 1st of this invention. 

[0078] First, in STEP1, the single crystal Si substrate 1 1 is prepared as the 1st 
substrate (prime wafer or seed wafer) or member, and the porosity Si layer 12 as 



a detached core is formed on the main front face. This detached core is used at 
the transfer process which transfers the transfer layer on it to the 2nd substrate. 
A transfer process includes the junction process which joins the 1st substrate 
and 2nd substrate and produces joint material, and the separation process which 
separates joint material in the detached core for a move (porosity Si layer 12). 
Such an approach is called the transferring method or joining-together method 
(lamination method). The porosity Si layer 12 can be formed by performing 
anode plate chemical conversion to the single crystal Si substrate 1 1 for example, 
in an electrolytic solution (formation liquid). 

[0079] The solution containing the solution, hydrogen fluoride, and isopropyl 
alcohol which contain the solution, hydrogen fluoride, and ethanol containing 
hydrogen fluoride as an electrolytic solution here, for example etc. is suitable. If a 
more concrete example is given, as an electrolytic solution, the mixed liquor 
which mixed ethanol with HF water solution (HF concentration = 49wt%) by the 
volume ratio 2:1, for example is suitable. 

[0080] Moreover, it is good also as multilayer structure which consists the 
porosity Si layer 12 of a layer more than two-layer [ from which porosity differs 
mutually ]. Here, as for the porosity Si layer 12 of multilayer structure, it is 
desirable that the 2nd porosity Si layer which has the 2nd larger porosity than the 
1st porosity is included the 1st porosity Si layer which has the 1st porosity in a 
front-face side, and under it. While being able to form the nonvesicular layer 13 
with few defects etc. on the 1st porosity Si layer in the formation process of the 
next nonvesicular layer 13 by adopting such multilayer structure, in a next 
separation process, a junction substrate is separable in a desired location. Here, 
as the 1st porosity, 10% - 30% is desirable, and 15% - 25% is still more desirable. 
Moreover, as the 2nd porosity, 35% - 70% is desirable, and 40% - 60% is still 
more desirable. 

[0081] When using the above-mentioned mixed liquor (hydrofluoric acid:ethanol 
whose HF concentration is 49wt(s)% = 2:1) as an electrolytic solution, it is 
desirable to generate the 1st layer (front-face side) on condition that 2, the 



processing time 5 - 1 1min the current density of 8mA/cm, and to generate the 
2nd layer (interior side) subsequently on condition that current density 23 - 33 
mA/cm2, and processing-time 80sec - 2min. 

[0082] Subsequently, it is desirable to carry out at least one process of following 
(1) - (4). It is desirable to carry out (1) and (2) in order here, it is still more 
desirable to carry out to carry out (1), (2), and (3) in order or (1), (2), and (4) in 
order, and it is most desirable to carry out (1), (2), (3), and (4) in order. 
[0083] (1) The process which forms a protective coat in the porous wall of a 
porosity Si layer (Puri oxidation process) 

It is not indispensable although it is effective in forming protective coats, such as 
an oxide film and a nitride, in the porous wall of the porosity Si layer 12, and this 
preventing big and rough-ization of the hole by next heat treatment at this 
process. A protective coat may be formed by heat-treating for example, in an 
oxygen ambient atmosphere (for example, 200 degrees C - 700 degrees C being 
desirable, and 300 degrees C - 500 degrees C being still more desirable). Then, 
it is desirable to remove the oxide film formed in the front face of the porosity Si 
layer 12. This may be carried out by exposing the front face of the porosity Si 
layer 12 to the solution containing hydrogen fluoride. 
[0084] (2) Hydrogen baking process (PURIBE-king process) 
At this process, it heat-treats to the 1st substrate 1 with which the porosity Si 
layer 12 was formed at 800 degrees C - 1200 degrees C into the reducing 
atmosphere containing hydrogen. While being able to close the hole of the front 
face of the porosity Si layer 12 to some extent, when the natural oxidation film 
exists in the front face of the porosity Si layer 12 by this heat treatment, it is not 
indispensable although it is removable. 

[0085] (3) Minute amount feeding process (PURIINJIE cushion process) 
When growing up the nonvesicular layer 13 on the porosity Si layer 12, it is 
desirable to grow up the nonvesicular film 13 with a low speed by the initial stage 
of growth by making supply of the source material of the nonvesicular layer 13 
into a slight amount. By such growth approach, the migration of the atom of the 



front face of the porosity Si layer 12 is promoted, and the hole of the front face of 

the porosity Si layer 12 can be closed. 20 or less nm/min, although a growth rate 

controls supply of a raw material to become 2 or less nm/min more preferably, 

specifically, it is not preferably indispensable 10 or less nm/min. 

[0086] (4) Elevated-temperature baking process (middle baking process) 

It is temperature higher than the processing temperature in an above-mentioned 

hydrogen baking process and/or an above-mentioned minute amount feeding 

process, and by heat-treating in the reducing atmosphere containing hydrogen, 

although the further closure and further flattening of the porosity Si layer 1 2 are 

realizable, it is not indispensable. 

[0087] Subsequently, in the 1st step of STEP2, the semi-conductor layer 13 is 
formed on the porosity Si layer 12. As a semi-conductor layer 13, Si layers, such 
as a single crystal Si layer, a polycrystal Si layer, and an amorphous Si layer, 
germanium layer, a SiGe layer, a SiC layer, C layer, a GaAs layer, a GaN layer, 
an AIGaAs layer, an InGaAs layer, an InP layer, an InAs layer, a SiGe layer/ 
distortion Si layer, etc. are suitable. 

[0088] Subsequently, in the 2nd step of STEP2, an insulating layer (for example, 
SiO two-layer) 14 is formed on the semi-conductor layer 13. Thereby, the 1st 
substrate or member 10 which has the semi-conductor layer 13 and insulating 
layer 14 as a transfer layer on the detached core 12 for a move is obtained. SiO 
two-layer suitable as an insulating layer 14 may be generated on condition that 
for example, 02-/H2 ambient atmosphere, 1 100 degrees C, and 10 - 33min. 
[0089] STEP3 and STEP4 are carried out in parallel to the above process. In 
STEP3, the 2nd substrate (support substrate; handle wafer) or the single crystal 
Si substrate 21 as a member is prepared, and the porous layer 22 as a detached 
core is formed on the main front face. This detached core is a detached core for 
thinning used at the process which thins the semi-conductor substrate with which 
the circuit element was formed. The porosity Si layer 22 can be formed by 
performing anode plate chemical conversion to the single crystal Si substrate 21 
for example, in an electrolytic solution (formation liquid). 



[0090] The solution containing the solution, hydrogen fluoride, and isopropyl 
alcohol which contain the solution, hydrogen fluoride, and ethanol containing 
hydrogen fluoride as an electrolytic solution here, for example etc. is suitable. If a 
more concrete example is given, as an electrolytic solution, the mixed liquor 
which mixed ethanol with HF water solution (HF concentration = 49wt%) by the 
volume ratio 2:1, for example is suitable. Of course, it is good also as multilayer 
structure which consists the porosity Si layer 22 of a layer more than two-layer 
[ from which porosity differs mutually ]. 

[0091] As for the porosity Si layer 22 of the 2nd substrate, it is desirable that a 
mechanical strength is higher than the porosity Si layer 12 of the 1st substrate. 
Here, a mechanical strength becomes high, so that hole density is so small that 
an aperture is so small that porosity is small. Or as for the porosity Si layer 22 of 
the 2nd substrate, it is more desirable than the porosity Si layer 12 of the 1st 
substrate that the added stress is small, as the approach of preparing the 
difference of a property in the porosity Si layer 12 of the 1st substrate, and the 
porosity Si layer 22 of the 2nd substrate - the conductivity type of for example, a 
porosity formation field, specific resistance, or formation -- the presentation of 
liquid, or formation - the approach of changing current density is employable. 
[0092] In STEP4, the thickness adjustment layer 23 for making into the thickness 
of arbitration thickness of the final substrate with which the circuit element was 
formed on the porosity Si layer 22, or a chip is formed. Thereby, the 2nd 
substrate 20 which has the thickness adjustment layer 23 on the detached core 
22 for thinning is obtained. As a thickness adjustment layer 23, although silicon 
layers, such as single crystal silicon, are suitable, you may be the layer which 
consisted of other ingredients, for example. 

[0093] The 2nd substrate may not be limited to a single crystal Si substrate, for 
example, may be transparence substrates, such as a sapphire substrate and a 
quartz, or a polycrystal Si substrate. That is, if the 2nd substrate is the member 
which can form the separation section for a move, it is good anything. 
[0094] Subsequently, in STEP5, the 1st substrate 10 pass STEP2, and the 2nd 



substrate 20 pass STEP4 are combined at a room temperature, as an insulating 
layer 14 is inserted (bonding), and the joint substrate 30 is created. 
[0095] In addition, an insulating layer 14 may be formed in the single crystal Si 
layer 13 side as mentioned above, may be formed on the 2nd substrate 20, may 
be formed in both, and as a result, when combining the 1st substrate and 2nd 
substrate, it should just be in the condition which shows in drawing 1 A. However, 
since the junction interface of the 1st substrate 10 and the 2nd substrate 20 can 
be kept away from a barrier layer by forming an insulating layer 14 in the semi- 
conductor layer (for example, single crystal Si layer) 13 side used as a barrier 
layer as mentioned above, semi-conductor substrates, such as a more nearly 
high-definition SOI substrate, can be obtained. 

[0096] Here, after combining a substrate 10 and a substrate 20, it is desirable to 
carry out processing which strengthens both association. The processing which 
heat-treats on condition that 1N2 ambient atmosphere, 1 100 degrees C, and 
10min, and heat-treats as an example of this processing on condition that 
202/H2 ambient atmosphere, 1 100 degrees C, and 50 - 100min, for example 
(oxidation treatment) is suitable. In addition to this processing, it may replace with 
this processing and anode plate junction processing and/or pressure treatment 
may be carried out. 

[0097] Subsequently, in STEP6, a mechanical strength separates the joint 
substrate 30 in the porous layer 12 as a brittle detached core for a move. How to 
make the pressure of a fluid act on a porous layer 12 as the separation approach 
of a joint substrate here for example For example, (the approach of driving a fluid 
into a porous layer 12, the method of impressing the static pressure of a fluid to a 
porous layer 12), etc., How to pull both substrates of each other to an opposite 
direction, as the force is added in the perpendicular direction to a porous layer 12, 
the approach (for example, the method of moving both substrates of each other 
to an opposite direction in a field parallel to a joint interface -) of applying 
shearing stress in parallel to a porous layer 12 How to make an opposite 
direction rotate both substrates as the force joins a circumferencial direction etc., 



The approach of pressurizing in the perpendicular direction to a joint interface, 
the method of impressing wave energies, such as a supersonic wave, to a 
porous layer 12, How to insert the member for exfoliation (for example, a sharp 
blade like a knife) from the side-face side of a joint substrate in parallel with a 
joint interface to a porous layer 12, By making the approach and porous layer 12 
using the expansion energy of the matter into which the porous layer 12 was 
infiltrated oxidize thermally from the side face of a joint substrate There are an 
approach of carrying out cubical expansion of this porous layer 12, the approach 
of etching alternatively the porous layer 12 which functions as an isolation region 
from the side face of a joint substrate, and separating, etc. 
[0098] Here, an important thing is separating the joint substrate 30 not in the 
porous layer 22 as a detached core for thinning but in the porous layer 12 as a 
detached core for a move. For that, it is desirable to make the mechanical 
strength of the porosity Si layer 22 as a detached core for thinning higher than 
the porosity Si layer 12 as a detached core for a move as mentioned above. 
[0099] Or it is desirable to make the mechanical strength of the periphery section 
of the porosity Si layer 22 as a detached core for thinning stronger than the 
mechanical strength of the periphery section of the porous layer 21 as a 
detached core for a move. This approach is suitable for the approach of driving a 
fluid into a porous layer, especially the approach of inserting the member for 
exfoliation, etc. as the separation approach. If the separation in the porous layer 
12 as a detached core for a move starts, since separation will progress along 
with a porous layer 12, the separation in the porous layer 22 as a detached core 
for thinning which are other detached cores cannot take place easily. It depends 
for the reinforcement of the periphery section of a porous layer on the thickness 
of the layer (for example, single-crystal-silicon layer) which adjoins a porous layer. 
Then, the mechanical strength of the periphery section of the porosity Si layer 22 
as a detached core for thinning can be made stronger than the mechanical 
strength of the periphery section of the porous layer 21 as a detached core for a 
move by thickening relatively the thickness adjustment layer 23 which adjoins the 



porous layer 22 as a detached core for thinning, and making thin relatively 
thickness of the semi-conductor layer 13 which adjoins the porous layer 12 as a 
detached core for a move. Or the diameter of the thickness adjustment layer 23 
which adjoins the porous layer 22 as a detached core for thinning is enlarged 
relatively (). that is, distance from a substrate edge to the edge of the thickness 
adjustment layer 23 is made small, and the diameter of the semi-conductor layer 
13 which adjoins the porous layer 12 as a detached core for a move may be 
relatively made small (namely, the distance from the edge of a substrate to the 
edge of the semi-conductor layer 13 -- small ~ carrying out), and may be carried 
out. Also in this case, the mechanical strength of the periphery section of the 
porosity Si layer 22 as a detached core for thinning can be made stronger than 
the mechanical strength of the periphery section of the porous layer 21 as a 
detached core for a move. The situation of a flank is typically shown in drawing 
10 . 

[0100] STEP7 is a process carried out if needed, when porous layer 12a remains 
on the single crystal Si substrate 11 of 1st substrate 10' after separation. At this 
process, heat treatment in the reducing atmosphere containing etching, polish, 
grinding, and hydrogen etc. removes residual porous layer 12a. Of course, the 
case where there is no residue, when very few, or when not becoming a problem 
in a back process, it is not necessary to necessarily carry out a removal process. 
Thus, the single crystal Si substrate 1 1 obtained may be used as the single 
crystal silicon substrate 1 1 as the 1st substrate, or a single crystal silicon 
substrate 21 as the 2nd substrate. 

[0101] STEP8 is a process carried out if needed, when porous layer 12b remains 
on 2nd [ after separation ] substrate 20'. At this process, heat treatment in the 
reducing atmosphere containing etching, polish, grinding, and hydrogen etc. 
removes residual porous layer 12b. Of course, the case where there is no 
residue, when very few, or when not becoming a problem in a back process, it is 
not necessary to necessarily carry out a removal process. Thus, the semi- 
conductor substrate 40 is manufactured. The semi-conductor substrate 40 is a 



substrate corresponding to thinning in which thins easily and it deals by 
dissociating in the detached core 22 for thinning, after forming a circuit element. 
[0102] A circuit element is made from STEP9 to the semi-conductor substrate 40. 
When it explains briefly, this process includes the process which forms a 
component isolation region and an active region on the semi-conductor substrate 
40, and forms the integrated circuit 41 including circuit elements, such as a 
transistor, or wiring in an active region. About the more detailed example of such 
a device process, it mentions later. 

[0103] In STEP10, a mechanical strength separates the semi-conductor 
substrate 50 with which the integrated circuit 41 was formed in the porous layer 
22 as a brittle detached core for thinning. Thereby, the semi-conductor substrate 
50 thins. It depends for the thickness of the semi-conductor substrate 51 after 
thinning on the thickness of the thickness adjustment layer 23. Namely, what is 
necessary is just to adjust the thickness of the thickness adjustment layer 23 in 
STEP4 in consideration of the thickness demanded in a final semi-conductor 
substrate. 

[0104] How to make the pressure of a fluid act on a porous layer 22 as the 
separation approach of a semi-conductor substrate for example For example, 
(the approach of driving a fluid into a porous layer 22, the method of impressing 
the static pressure of a fluid to a porous layer 22), etc., How to pull both 
substrates of each other to an opposite direction, as the force is added in the 
perpendicular direction to a porous layer 22, the approach (for example, the 
method of moving both substrates of each other to an opposite direction in a field 
parallel to a joint interface -) of applying shearing stress in parallel to a porous 
layer 22 How to make an opposite direction rotate both substrates as the force 
joins a circumferencial direction etc., The approach of pressurizing in the 
perpendicular direction to a joint interface, the method of impressing wave 
energies, such as a supersonic wave, to a porous layer 22, How to insert the 
member for exfoliation (for example, a sharp blade like a knife) from the side-face 
side of a joint substrate in parallel with a joint interface to a porous layer 22, By 



making the approach and porous layer 22 using the expansion energy of the 
matter into which the porous layer 22 was infiltrated oxidize thermally from the 
side face of a joint substrate There are an approach of carrying out cubical 
expansion of this porous layer 22, the approach of etching alternatively the 
porous layer 22 which functions as an isolation region from the side face of a rare 
number substrate, and separating, etc. 

[0105] STEP1 1 is a process carried out if needed, when porous layer 22a 
remains to the semi-conductor substrate 51 after thinning. At this process, heat 
treatment in the reducing atmosphere containing etching, polish, grinding, and 
hydrogen etc. removes residual porous layer 22a. 
[0106] STEP12 is a process carried out if needed, when porous layer 22b 
remains on the single crystal Si substrate 21 as the 2nd substrate after 
separation. At this process, heat treatment in the reducing atmosphere 
containing etching, polish, grinding, and hydrogen etc. removes residual porous 
layer 22b. Of course, the case where there is no residue, when very few, or when 
not becoming a problem in a back process, it is not necessary to necessarily 
carry out a removal process. Thus, the single crystal Si substrate 21 obtained 
may be used as the single crystal silicon substrate 1 1 as the 1st substrate, the 
single crystal silicon substrate 21 as the 2nd substrate, or other semi-conductor 
substrates. 

[0107] [the gestalt of the 2nd operation] ~ the gestalt of this operation changes 
the porous layer 12 as a detached core for a move in the gestalt of the 1st 
operation into an ion-implantation layer. 

[0108] Drawing 2 A and drawing 2 B are drawings showing typically the 
manufacture approach of the semiconductor device of the gestalt operation of the 
2nd of this invention. 

[0109] First, in STEP101, the single crystal Si substrate 11 is prepared as the 1st 
substrate (prime wafer or seed wafer) or member, and an insulating layer (for 
example, SiO two-layer) 14 is formed on the main front face. 
[01 10] Subsequently, in STEP102, the hydrogen ion impregnation layer 1 12 is 



formed by pouring a hydrogen ion into the predetermined depth of the single 
crystal Si substrate 1 1 with which the insulating layer 14 was formed. This 
hydrogen ion impregnation layer 112 functions as a detached core for a move. 
According to this process, the single crystal Si layer 1 13 as a semi-conductor 
layer remains between an insulating layer 14 and the hydrogen ion impregnation 
layer 112. 

[0111] Here, it may replace with a hydrogen ion and nitrogen and rare gas ion 
may be poured in. As ion-implantation, the approach using ion implantation 
equipment generally used for a circuit element formation process and plasma 
immersion ion-implantation (for example, indicated by the international public 
presentation number WO 98/No. 52216 official report) are employable. 
[01 12] In addition, in STEP101, it can also be made into the semi-conductor layer 
14 in advance of formation of an insulating layer 14 by forming Si layers, such as 
a single crystal Si layer, a polycrystal Si layer, and an amorphous Si layer, 
germanium layer, a SiGe layer, a SiC layer, C layer, a GaAs layer, a GaN layer, 
an AIGaAs layer, the InGaAs layer, the InP layer, the InAs layer, the SiGe layer / 
distortion Si layer, etc. 

[01 13] STEP103 and STEP104 are carried out in parallel to the above process. 
In STEP3, the 2nd substrate (a support substrate, handle wafer) or the single 
crystal Si substrate 21 as a member is prepared, and the porous layer 22 as a 
detached core for thinning is formed on the main front face. The porosity Si layer 
22 can be formed by performing anode plate chemical conversion to the single 
crystal Si substrate 21 for example, in an electrolytic solution (formation liquid). 
[01 14] The solution containing the solution, hydrogen fluoride, and isopropyl 
alcohol which contain the solution, hydrogen fluoride, and ethanol containing 
hydrogen fluoride as an electrolytic solution here, for example etc. is suitable. If a 
more concrete example is given, as an electrolytic solution, the mixed liquor 
which mixed ethanol with HF water solution (HF concentration = 49wt%) by the 
volume ratio 2:1, for example is suitable. Of course, it is good also as multilayer 
structure which consists the porosity Si layer 22 of a layer more than two-layer 



[ from which porosity differs mutually ]. 

[0115] In STEP4, the thickness adjustment layer 23 for making into the thickness 
of arbitration thickness of the final substrate with which the circuit element was 
formed on the porosity Si layer 22, or a chip is formed. Thereby, the 2nd 
substrate 20 which has the thickness adjustment layer 23 on the detached core 
22 for thinning is obtained. As a thickness adjustment layer 23, although silicon 
layers, such as single crystal silicon, are suitable, you may be the layer which 
consisted of other ingredients, for example. 

[0116] The 2nd substrate may not be limited to a single crystal Si substrate, for 
example, may be a sapphire substrate. That is, if the 2nd substrate is the 
member which can form the separation section for a move, it is good anything. 
[01 17] Subsequently, in STEP105, the 1st substrate 110 pass STEP102, and the 
2nd substrate 120 pass STEP4 are combined at a room temperature, as an 
insulating layer 14 is inserted (bonding), and the joint substrate 130 is created. 
Then, you may process for strengthening association. 
[0118] Subsequently, in STEP106, a mechanical strength separates the joint 
substrate 30 in the hydrogen ion impregnation layer 1 12 as a brittle detached 
core for a move. Here, as the separation approach of a joint substrate, heat 
treatment is the most desirable, for example. By heat-treating, it is known that the 
minute cavity of a large number which exist potentially in the ion-implantation 
layer 112 will condense. Such a layer is called for example, a microporosity layer 
(micro-cavity layer). By adopting heat treatment in this separation process, the 
joint substrate 30 is separable in the hydrogen ion impregnation layer 1 12 as not 
the porous layer 22 but the detached core for a move as a detached core for 
thinning. The ion-implantation layer 1 12 is because it activates as a detached 
core at temperature lower than a porous layer 22. 
[0119] In addition, the method of replacing with the above-mentioned heat 
treatment and making the pressure of a fluid act on the hydrogen ion 
impregnation layer 112 For example, (the approach of driving a fluid into the 
hydrogen ion impregnation layer 112, the method of impressing the static 



pressure of a fluid to the hydrogen ion impregnation layer 112), etc., How to pull 
both substrates of each other to an opposite direction, as the force is added in 
the perpendicular direction to the hydrogen ion impregnation layer 112, How to 
apply shearing stress in parallel to the hydrogen ion impregnation layer 1 12 for 
example, the method of moving both substrates of each other to an opposite 
direction in a field parallel to a joint interface - How to make an opposite 
direction rotate both substrates as the force joins a circumferencial direction etc., 
The approach of pressurizing in the perpendicular direction to a joint interface, 
the method of impressing wave energies, such as a supersonic wave, to the 
hydrogen ion impregnation layer 112, The approach of inserting the member for 
exfoliation (for example, a sharp blade like a knife) from the side-face side of a 
joint substrate in parallel with a joint interface to hydrogen ion impregnation **** 
12 etc. can be adopted. 

[0120] STEP107 is a process carried out if needed, when hydrogen ion 
impregnation layer 1 12a remains on the single crystal Si substrate 11 of 1st 
substrate 110' after separation. At this process, heat treatment in the reducing 
atmosphere containing etching, polish, grinding, and hydrogen etc. removes 
residual hydrogen ion impregnation layer 11 2a. Of course, the case where there 
is no residue, when very few, or when not becoming a problem in a back process, 
it is not necessary to necessarily carry out a removal process. Thus, the single 
crystal Si substrate 1 1 obtained may be used as the single crystal silicon 
substrate 1 1 as the 1st substrate, or a single crystal silicon substrate 21 as the 
2nd substrate. 

[0121] STEP108 is a process carried out if needed, when hydrogen ion 
impregnation layer 1 12b remains on 2nd [ after separation ] substrate 120'. At 
this process, heat treatment in the reducing atmosphere containing etching, 
polish, grinding, and hydrogen etc. removes residual hydrogen ion impregnation 
layer 1 12b. Of course, the case where there is no residue, when very few, or 
when not becoming a problem in a back process, it is not necessary to 
necessarily carry out a removal process. Thus, the semi-conductor substrate 140 



is manufactured. The semi-conductor substrate 140 is a substrate corresponding 
to thinning in which thins easily and it deals by dissociating in the detached core 
122 for thinning, after forming a circuit element. 

[0122] A circuit element is made from STEP109 to the semi-conductor substrate 
140. When it explains briefly, this process includes the process which forms a 
component isolation region and an active region on the semi-conductor substrate 
140, and forms the integrated circuit 41 including circuit elements, such as a 
transistor, or wiring in an active region. About the more detailed example of this 
process, it mentions later. 

[0123] In STEP1 10, a mechanical strength separates the semi-conductor 
substrate 150 with which the integrated circuit 41 was formed in the porous layer 
22 as a brittle detached core for thinning. Thereby, the semi-conductor substrate 
150 thins. It depends for the thickness of the semi-conductor substrate 151 after 
thinning on the thickness of the thickness adjustment layer 23. Namely, what is 
necessary is just to adjust the thickness of the thickness adjustment layer 23 in 
STEP104 in consideration of the thickness demanded in a final semi-conductor 
substrate. 

[0124] How to make the pressure of a fluid act on a porous layer 22 as the 
separation approach of a semi-conductor substrate for example For example, 
(the approach of driving a fluid into a porous layer 22, the method of impressing 
the static pressure of a fluid to a porous layer 22), etc., How to pull both 
substrates of each other to an opposite direction, as the force is added in the 
perpendicular direction to a porous layer 22, the approach (for example, the 
method of moving both substrates of each other to an opposite direction in a field 
parallel to a joint interface -) of applying shearing stress in parallel to a porous 
layer 22 How to make an opposite direction rotate both substrates as the force 
joins a circumferencial direction etc., The approach of pressurizing in the 
perpendicular direction to a joint interface, the method of impressing wave 
energies, such as a supersonic wave, to a porous layer 22, How to insert the 
member for exfoliation (for example, a sharp blade like a knife) from the side-face 



side of a joint substrate in parallel with a joint interface to a porous layer 22, By 
making the approach and porous layer 22 using the expansion energy of the 
matter into which the porous layer 22 was infiltrated oxidize thermally from the 
side face of a joint substrate There are an approach of carrying out cubical 
expansion of this porous layer 22, the approach of etching alternatively the 
porous layer which functions as an isolation region from the side face of a joint 
substrate, and separating, etc. 

[0125] STEP1 1 1 is a process carried out if needed, when porous layer 22a 
remains to the semi-conductor substrate 151 after thinning. At this process, heat 
treatment in the reducing atmosphere containing etching, polish, grinding, and 
hydrogen etc. removes residual porous layer 22a. 

[0126] STEP112 is a process carried out if needed, when porous layer 22b 
remains on the single crystal Si substrate 21 as the 2nd substrate after 
separation. At this process, heat treatment in the reducing atmosphere 
containing etching, polish, grinding, and hydrogen etc. removes residual porous 
layer 22b. Of course, the case where there is no residue, when very few, or when 
not becoming a problem in a back process, it is not necessary to necessarily 
carry out a removal process. Thus, the single crystal Si substrate 21 obtained 
may be used as the single crystal silicon substrate 1 1 as the 1st substrate, or a 
single crystal silicon substrate 21 as the 2nd substrate. 
[0127] [the gestalt of the 3rd operation] -- the gestalt of this operation changes 
the porous layer 22 as a detached core for thinning in the gestalt of the 1st 
operation into a hetero epitaxial layer. 

[0128] Drawing 3 A and drawing 3 B are drawings showing typically the 
manufacture approach of the semiconductor device of the gestalt operation of the 
3rd of this invention. 

[0129] First, in STEP 201 and 202, the 1st substrate or member 210 which has 
the semi-conductor layer 13 and insulating layer 14 as a transfer layer on the 
detached core 12 for a move is produced like the gestalt of the 1st operation. 
[0130] In STEP203, the 2nd substrate (a support substrate, handle wafer) or the 



single crystal Si substrate 21 as a member is prepared, and the heteroepitaxial 
growth layer 222 as a detached core is formed on the main front face. A 
detached core 222 is a detached core for thinning used at the process which 
thins the semi-conductor substrate with which the circuit element was formed, 
and its mechanical strength is stronger than the detached core 12 for a move. 
Here, as a hetero epitaxial layer 222, although a SiGe layer and SiC are suitable 
when the substrate of a substrate is a silicon substrate, GaN, GaAs, etc. are 
sufficient, for example. 

[0131] In STEP204, the thickness adjustment layer 23 for making into the 
thickness of arbitration thickness of the final substrate with which the circuit 
element was formed on the heteroepitaxial growth layer 222, or a chip is formed. 
Thereby, the 2nd substrate 220 which has the thickness adjustment layer 23 on 
the detached core 222 for thinning is obtained. As a thickness adjustment layer 
23, although silicon layers, such as single crystal silicon, are suitable, you may 
be the layer which consisted of other ingredients, for example. 
[0132] The 2nd substrate may not be limited to a single crystal Si substrate, for 
example, may be a sapphire substrate. That is, if the 2nd substrate is the 
member which can form the separation section for thinning, it is good anything. 
[0133] Subsequently, in STEP205, the 1st substrate 210 pass STEP202, and the 
2nd substrate 220 pass STEP204 are combined at a room temperature, as an 
insulating layer 14 is inserted (bonding), and the joint substrate 230 is created. 
[0134] In addition, an insulating layer 14 may be formed in the single crystal Si 
layer 13 side as mentioned above, may be formed on the 2nd substrate 220, may 
be formed in both, and as a result, when combining the 1st substrate and 2nd 
substrate, it should just be in the condition which shows in drawing 2 A. However, 
since the junction interface of the 1st substrate 110 and the 2nd substrate 220 
can be kept away from a barrier layer by forming an insulating layer 14 in the 
semi-conductor layer (for example, single crystal Si layer) 13 side used as a 
barrier layer as mentioned above, semi-conductor substrates, such as a more 
nearly high-definition SOI substrate, can be obtained. 



[0135] Here, after combining a substrate 210 and a substrate 220, it is desirable 
to carry out processing which strengthens both association. The processing 
which heat-treats on condition that 1N2 ambient atmosphere, 1 100 degrees C, 
and 10min, and heat-treats as an example of this processing on condition that 
202/H2 ambient atmosphere, 1 100 degrees C, and 50 - 100min, for example 
(oxidation treatment) is suitable. In addition to this processing, it may replace with 
this processing and anode plate junction processing and/or pressure treatment 
may be carried out. 

[0136] Subsequently, in STEP206, a mechanical strength separates the joint 
substrate 230 in the porous layer 12 as a brittle detached core for a move. How 
to make the pressure of a fluid act on a porous layer 12 as the separation 
approach of a joint substrate here for example For example, (the approach of 
driving a fluid into a porous layer 12, the method of impressing the static 
pressure of a fluid to a porous layer 12), etc., How to pull both substrates of each 
other to an opposite direction, as the force is added in the perpendicular direction 
to a porous layer 12, the approach (for example, the method of moving both 
substrates of each other to an opposite direction in a field parallel to a joint 
interface -) of applying shearing stress in parallel to a porous layer 22 How to 
make an opposite direction rotate both substrates as the force joins a 
circumferencial direction etc., The approach of pressurizing in the perpendicular 
direction to a joint interface, the method of impressing wave energies, such as a 
supersonic wave, to a porous layer 12, How to insert the member for exfoliation 
(for example, a sharp blade like a knife) from the side-face side of a joint 
substrate in parallel with a joint interface to a porous layer 12, By making the 
approach and porous layer 12 using the expansion energy of the matter into 
which the porous layer 12 was infiltrated oxidize thermally from the side face of a 
joint substrate There are an approach of carrying out cubical expansion of this 
porous layer 12, the approach of etching alternatively the porous layer which 
functions as an isolation region from the side face of a joint substrate, and 
separating, etc. 



[0137] STEP207 is a process carried out if needed, when porous layer 12a 
remains on the single crystal Si substrate 11 of 1st substrate 210' after 
separation. At this process, heat treatment in the reducing atmosphere 
containing etching, polish, grinding, and hydrogen etc. removes residual porous 
layer 12a. Of course, the case where there is no residue, when very few, or when 
not becoming a problem in a back process, it is not necessary to necessarily 
carry out a removal process. Thus, the single crystal Si substrate 1 1 obtained 
may be used as the single crystal silicon substrate 1 1 as the 1st substrate, or a 
single crystal silicon substrate 21 as the 2nd substrate. 
[0138] STEP208 is a process carried out if needed, when porous layer 12b 
remains on 2nd [ after separation ] substrate 220'. At this process, heat treatment 
in the reducing atmosphere containing etching, polish, grinding, and hydrogen 
etc. removes residual porous layer 12b. Of course, the case where there is no 
residue, when very few, or when not becoming a problem in a back process, it is 
not necessary to necessarily carry out a removal process. Thus, the semi- 
conductor substrate 240 is manufactured. The semi-conductor substrate 240 is a 
substrate corresponding to thinning in which thins easily and it deals by 
dissociating in the detached core 222 for thinning, after forming a circuit element. 
[0139] A circuit element is made from STEP209 to the semi-conductor substrate 
240. When it explains briefly, this process includes the process which forms a 
component isolation region and an active region on the semi-conductor substrate 
240, and forms the integrated circuit 41 including circuit elements, such as a 
transistor, or wiring in an active region. About the more detailed example of this 
process, it mentions later. 

[0140] In STEP210, a mechanical strength separates the semi-conductor 
substrate 250 with which the integrated circuit 41 was formed in the hetero 
epitaxial layer 222 as a brittle detached core for thinning. Thereby, the semi- 
conductor substrate 250 thins. It depends for the thickness of the semi-conductor 
substrate 51 after thinning on the thickness of the thickness adjustment layer 23. 
Namely, what is necessary is just to adjust the thickness of the thickness 



adjustment layer 23 in STEP204 in consideration of the thickness demanded in a 
final semi-conductor substrate. 

[0141] How to make the pressure of a fluid act on the heteroepitaxial growth layer 
222 as the separation approach of a semi-conductor substrate for example for 
example, the approach of driving a fluid into the heteroepitaxial growth layer 222 
- How to impress the static pressure of a fluid to the heteroepitaxial growth layer 
222 etc., How to pull both substrates of each other to an opposite direction, as 
the force is added in the perpendicular direction to the heteroepitaxial growth 
layer 222, How to apply shearing stress in parallel to the heteroepitaxial growth 
layer 222 for example, the method of moving both substrates of each other to an 
opposite direction in a field parallel to a lamination side -- How to make an 
opposite direction rotate both substrates as the force joins a circumferencial 
direction etc., There are an approach of pressurizing in the perpendicular 
direction to a joint interface, the approach of inserting the member for exfoliation 
(for example, a sharp blade like a knife) from the side-face side of a joint 
substrate in parallel with a joint interface to the heteroepitaxial growth layer 222, 
etc. 

[0142] STEP21 1 is a process carried out if needed, when heteroepitaxial growth 
layer 222a remains to the semi-conductor substrate 51 after thinning. At this 
process, etching, polish, grinding, etc. remove residual heteroepitaxial growth 
layer 222a. 

[0143] STEP 12 is a process carried out if needed, when heteroepitaxial growth 
layer 222b remains on the single crystal Si substrate 21 as the 2nd substrate 
after separation. At this process, etching, polish, grinding, etc. remove residual 
growth phase 222b. Of course, the case where there is no residue, when very 
few, or when not becoming a problem in a back process, it is not necessary to 
necessarily carry out a removal process. Thus, the single crystal Si substrate 21 
obtained may be used as the single crystal silicon substrate 1 1 as the 1st 
substrate, or a single crystal silicon substrate 21 as the 2nd substrate. 
[0144] [the gestalt of the 4th operation] - the gestalt of this operation is changed 



into the hetero epitaxial layer same as a detached core for thinning in the gestalt 
of the 2nd operation as the gestalt of the 3rd operation of a porous layer 112, and 
is **. 

[0145] Drawing 4 A and drawing 4 B are drawings showing typically the 
manufacture approach of the semiconductor device of the gestalt operation of the 
4th of this invention. 

[0146] In STEP 301 and 302, the 1st substrate 310 which has the semi- 
conductor layer 1 13 on the hydrogen ion impregnation layer 112, and has an 
insulating layer 1 13 on it like the gestalt of the 2nd operation is produced. 
[0147] In STEP 303 and 304, the 2nd substrate 320 which has the thickness 
adjustment layer 23 for making into the thickness of arbitration thickness of the 
final substrate with which the circuit element was formed on the heteroepitaxial 
growth layer 222, or a chip like the gestalt of the 3rd operation is produced. 
[0148] Subsequently, in STEP305, the 1st substrate 310 pass STEP302, and the 
2nd substrate 320 pass STEP304 are combined at a room temperature, as an 
insulating layer 14 is inserted (bonding), and the joint substrate 330 is created. 
Then, you may process for strengthening association. 
[0149] Subsequently, in STEP306, a mechanical strength separates the joint 
substrate 30 in the hydrogen ion impregnation layer 1 12 as a brittle detached 
core for a move. Here, as the separation approach of a joint substrate, heat 
treatment is the most desirable, for example. By heat-treating, it is known that the 
minute cavity of a large number which exist potentially in the ion-implantation 
layer 112 will condense. Such a layer is called for example, a microporosity layer 
(micro-cavity layer). By adopting heat treatment in this separation process, the 
joint substrate 330 is separable in the hydrogen ion impregnation layer 1 12 as 
not the heteroepitaxial growth layer 222 but the detached core for a move as a 
detached core for thinning. 

[0150] In addition, the method of replacing with the above-mentioned heat 
treatment and making the pressure of a fluid act on the hydrogen ion 
impregnation layer 112 For example, (the approach of driving a fluid into the 



hydrogen ion impregnation layer 112, the method of impressing the static 
pressure of a fluid to the hydrogen ion impregnation layer 112), etc., How to pull 
both substrates of each other to an opposite direction, as the force is added in 
the perpendicular direction to the hydrogen ion impregnation layer 112, How to 
apply shearing stress in parallel to the hydrogen ion impregnation layer 1 12 for 
example, the method of moving both substrates of each other to an opposite 
direction in a field parallel to a joint interface ~ How to make an opposite 
direction rotate both substrates as the force joins a circumferencial direction etc., 
The approach of pressurizing in the perpendicular direction to a joint interface, 
the method of impressing wave energies, such as a supersonic wave, to the 
hydrogen ion impregnation layer 112, The approach of inserting the member for 
exfoliation (for example, a sharp blade like a knife) from the side-face side of a 
joint substrate in parallel with a joint interface to hydrogen ion impregnation **** 
112 etc. can be adopted. 

[0151] STEP307 is a process carried out if needed, when hydrogen ion 
impregnation layer 1 12a remains on the single crystal Si substrate 11 of 1st 
substrate 310' after separation. At this process, heat treatment in the reducing 
atmosphere containing etching, polish, grinding, and hydrogen etc. removes 
residual hydrogen ion impregnation layer 1 12a. Of course, the case where there 
is no residue, when very few, or when not becoming a problem in a back process, 
it is not necessary to necessarily carry out a removal process. Thus, the single 
crystal Si substrate 1 1 obtained may be used as the single crystal silicon 
substrate 1 1 as the 1st substrate, or a single crystal silicon substrate 21 as the 
2nd substrate. 

[0152] STEP308 is a process carried out if needed, when hydrogen ion 
impregnation layer 1 12b remains on 2nd [ after separation ] substrate 320'. At 
this process, heat treatment in the reducing atmosphere containing etching, 
polish, grinding, and hydrogen etc. removes residual hydrogen ion impregnation 
layer 1 12b. Of course, the case where there is no residue, when very few, or 
when not becoming a problem in a back process, it is not necessary to 



necessarily carry out a removal process. Thus, the semi-conductor substrate 340 
is manufactured. The semi-conductor substrate 340 is a substrate corresponding 
to thinning in which thins easily and it deals by dissociating in the detached core 
222 for thinning, after forming a circuit element. 

[0153] A circuit element is made from STEP309 to the semi-conductor substrate 
340. When it explains briefly, this process includes the process which forms a 
component isolation region and an active region on the semi-conductor substrate 
340, and forms the integrated circuit 41 including circuit elements, such as a 
transistor, or wiring in an active region. About the more detailed example of this 
process, it mentions later. 

[0154] In STEP310, a mechanical strength separates the semi-conductor 
substrate 350 with which the integrated circuit 41 was formed in the 
heteroepitaxial growth layer 222 as a detached core for thinning as a brittle 
detached core for thinning. Thereby, the semi-conductor substrate 350 thins. It 
depends for the thickness of the semi-conductor substrate 351 after thinning on 
the thickness of the thickness adjustment layer 23. Namely, what is necessary is 
just to adjust the thickness of the thickness adjustment layer 23 in STEP304 in 
consideration of the thickness demanded in a final semi-conductor substrate. 
[0155] How to make the pressure of a fluid act on the heteroepitaxial growth layer 
222 as the separation approach of a semi-conductor substrate for example for 
example, the approach of driving a fluid into the heteroepitaxial growth layer 222 
- How to impress the static pressure of a fluid to the heteroepitaxial growth layer 
222 etc., How to pull both substrates of each other to an opposite direction, as 
the force is added in the perpendicular direction to the heteroepitaxial growth 
layer 222, How to apply shearing stress in parallel to the heteroepitaxial growth 
layer 222 for example, the method of moving both substrates of each other to an 
opposite direction in a field parallel to a joint interface - How to make an 
opposite direction rotate both substrates as the force joins a circumferencial 
direction etc., There are an approach of pressurizing in the perpendicular 
direction to a joint interface, the approach of inserting the member for exfoliation 



(for example, a sharp blade like a knife) from the side-face side of a joint 
substrate in parallel with a joint interface to the heteroepitaxial growth layer 222, 
etc. 

[0156] STEP31 1 is a process carried out if needed, when heteroepitaxial growth 
layer 222a remains to the semi-conductor substrate 351 after thinning. At this 
process, etching, polish, grinding, etc. remove residual heteroepitaxial growth 
layer 222a. 

[0157] STEP312 is a process carried out if needed, when heteroepitaxial growth 
layer 222b remains on the single crystal Si substrate 21 as the 2nd substrate 
after separation. At this process, etching, polish, grinding, etc. remove residual 
heteroepitaxial growth layer 222b. Of course, the case where there is no residue, 
when very few, or when not becoming a problem in a back process, it is not 
necessary to necessarily carry out a removal process. Thus, the single crystal Si 
substrate 21 obtained may be used as the single crystal silicon substrate 1 1 as 
the 1st substrate, or a single crystal silicon substrate 21 as the 2nd substrate. 
[0158] [the gestalt of the 5th operation] ~ the gestalt of this operation uses the 
both sides of the detached core for a move, and the detached core for thinning 
as a heteroepitaxial growth layer. 

[0159] Drawing 5 A and drawing 5 B are drawings showing typically the 
manufacture approach of the semiconductor device of the gestalt operation of the 
5th of this invention. 

[0160] First, in STEP401, the single crystal Si substrate 11 is prepared as the 1st 
substrate (prime wafer or seed wafer) or member, and the heteroepitaxial growth 
layer 412 as a detached core for a move is formed on the main front face. 
[0161] Subsequently, in STEP402, the semi-conductor layers 413, such as a 
single crystal Si layer, are formed on the heteroepitaxial growth layer 412, and an 
insulating layer (for example, SiO two-layer) 14 is formed on it. The 1st substrate 
410 which has the semi-conductor layer 413 on the heteroepitaxial growth layer 
412 as a detached core for a move, and has an insulating layer 14 on it by this is 
obtained. 



[0162] STEP 403 and 404 is carried out in parallel to the above process. In 
STEP403, the 2nd substrate (a support substrate, handle wafer) or the single 
crystal Si substrate 21 as a member is prepared, and the heteroepitaxial growth 
layer 422 as a detached core for thinning is formed on the main front face. The 
detached core 422 for thinning has a mechanical strength stronger than the 
detached core 412 for a move. It realizes by making it smaller than the difference 
of the lattice constant of the detached core 412 for a move, and the lattice 
constant of the substrate 1 1 of the substrate, and this deals in the difference of 
the lattice constant of the detached core 422 for thinning, and the lattice constant 
of the substrate 21 of the substrate. Moreover, it realizes by making smaller than 
the stress which joins the detached core 412 for a move stress which joins the 
detached core 422 for thinning, and deals in this. Here, as a hetero epitaxial layer 
as the detached core 412 for a move, and a detached core 422 for thinning, 
although a SiGe layer and SiC are suitable when the substrate of a substrate is a 
silicon substrate, GaN, GaAs, etc. are sufficient, for example. 
[0163] The 2nd substrate may not be limited to a single crystal Si substrate, for 
example, may be a sapphire substrate. That is, if the 2nd substrate is the 
member which can form the separation section for a move, it is good anything. 
[0164] Subsequently, in STEP405, the 1st substrate 410 pass STEP402, and the 
2nd substrate 420 pass STEP404 are combined at a room temperature, as an 
insulating layer 14 is inserted (bonding), and the joint substrate 430 is created. 
[0165] In addition, an insulating layer 14 may be formed in the single crystal Si 
layer 13 side as mentioned above, may be formed on the 2nd substrate 420, may 
be formed in both, and as a result, when combining the 1st substrate and 2nd 
substrate, it should just be in the condition which shows in drawing 4 A. However, 
since the junction interface of the 1st substrate 410 and the 2nd substrate 420 
can be kept away from a barrier layer by forming an insulating layer 14 in the 
semi-conductor layer (for example, single crystal Si layer) 13 side used as a 
barrier layer as mentioned above, semi-conductor substrates, such as a more 
nearly high-definition SOI substrate, can be obtained. 



[0166] Here, after combining a substrate 410 and a substrate 420, it is desirable 
to carry out processing which strengthens both association. The processing 
which heat-treats on condition that 1N2 ambient atmosphere, 1 100 degrees C, 
and 10min, and heat-treats as an example of this processing on condition that 
202/H2 ambient atmosphere, 1 100 degrees C, and 50 - 100min, for example 
(oxidation treatment) is suitable. In addition to this processing, it may replace with 
this processing and anode plate junction processing and/or pressure treatment 
may be carried out. 

[0167] Subsequently, in STEP406, a mechanical strength separates the joint 
substrate 430 in the heteroepitaxial growth layer 412 as a brittle detached core 
for a move. How to make the pressure of a fluid act on the heteroepitaxial growth 
layer 412 as the separation approach of a joint substrate here for example for 
example, the approach of driving a fluid into the heteroepitaxial growth layer 412 
- How to impress the static pressure of a fluid to the heteroepitaxial growth layer 
412 etc., How to pull both substrates of each other to an opposite direction, as 
the force is added in the perpendicular direction to the heteroepitaxial growth 
layer 412, How to apply shearing stress in parallel to the heteroepitaxial growth 
layer 412 for example, the method of moving both substrates of each other to an 
opposite direction in a field parallel to a joint interface - How to make an 
opposite direction rotate both substrates as the force joins a circumferencial 
direction etc., There are an approach of pressurizing in the perpendicular 
direction to a joint interface, the approach of inserting the member for exfoliation 
(for example, a sharp blade like a knife) from the side-face side of a joint 
substrate in parallel with a joint interface to the heteroepitaxial growth layer 412, 
etc. 

[0168] STEP407 is a process carried out if needed, when heteroepitaxial growth 
layer 412a remains on the single crystal Si substrate 11 of 1st substrate 410' 
after separation. At this process, etching, polish, grinding, etc. remove residual 
heteroepitaxial growth layer 412a. Of course, the case where there is no residue, 
when very few, or when not becoming a problem in a back process, it is not 



necessary to necessarily carry out a removal process. Thus, the single crystal Si 
substrate 1 1 obtained may be used as the single crystal silicon substrate 1 1 as 
the 1st substrate, or a single crystal silicon substrate 21 as the 2nd substrate. 
[0169] STEP408 is a process carried out if needed, when heteroepitaxial growth 
layer 412b remains on 2nd [ after separation ] substrate 420'. At this process, 
etching, polish, grinding, etc. remove residual heteroepitaxial growth layer 412b. 
Of course, the case where there is no residue, when very few, or when not 
becoming a problem in a back process, it is not necessary to necessarily carry 
out a removal process. Thus, the semi-conductor substrate 440 is manufactured. 
The semi-conductor substrate 440 is a substrate corresponding to thinning in 
which thins easily and it deals by dissociating in the detached core 422 for 
thinning, after forming a circuit element. 

[0170] A circuit element is made from STEP409 to the semi-conductor substrate 
440. When it explains briefly, this process includes the process which forms a 
component isolation region and an active region on the semi-conductor substrate 
440, and forms the integrated circuit 41 including circuit elements, such as a 
transistor, or wiring in an active region. About the more detailed example of this 
process, it mentions later. 

[0171] In STEP410, a mechanical strength separates the semi-conductor 
substrate 450 with which the integrated circuit 41 was formed in the 
heteroepitaxial growth layer 422 as a brittle detached core for thinning. Thereby, 
the semi-conductor substrate 450 thins. It depends for the thickness of the semi- 
conductor substrate 451 after thinning on the thickness of the thickness 
adjustment layer 23. Namely, what is necessary is just to adjust the thickness of 
the thickness adjustment layer 23 in STEP404 in consideration of the thickness 
demanded in a final semi-conductor substrate. 

[0172] How to make the pressure of a fluid act on the heteroepitaxial growth layer 
422 as the separation approach of a semi-conductor substrate for example for 
example, the approach of driving a fluid into the heteroepitaxial growth layer 422 
- How to impress the static pressure of a fluid to the heteroepitaxial growth layer 



422 etc., How to pull both substrates of each other to an opposite direction, as 
the force is added in the perpendicular direction to the heteroepitaxial growth 
layer 422, How to apply shearing stress in parallel to the heteroepitaxial growth 
layer 422 for example, the method of moving both substrates of each other to an 
opposite direction in a field parallel to a plane of union - How to make an 
opposite direction rotate both substrates as the force joins a circumferencial 
direction etc., There are an approach of pressurizing in the perpendicular 
direction to a joint interface, the approach of inserting the member for exfoliation 
(for example, a sharp blade like a knife) from the side-face side of a joint 
substrate in parallel with a joint interface to the heteroepitaxial growth layer 422, 
etc. 

[0173] STEP41 1 is a process carried out if needed, when heteroepitaxial growth 
layer 222a remains to the semi-conductor substrate 451 after thinning. At this 
process, etching, polish, grinding, etc. remove residual heteroepitaxial growth 
layer 422a. 

[0174] STEP412 is a process carried out if needed, when heteroepitaxial growth 
layer 422b remains on the single crystal Si substrate 21 as the 2nd substrate 
after separation. At this process, etching, polish, grinding, etc. remove residual 
heteroepitaxial growth layer 422b. Of course, the case where there is no residue, 
when very few, or when not becoming a problem in a back process, it is not 
necessary to necessarily carry out a removal process. Thus, the single crystal Si 
substrate 21 obtained may be used as the single crystal silicon substrate 1 1 as 
the 1st substrate, or a single crystal silicon substrate 21 as the 2nd substrate. 
[0175] [the gestalt of the 6th operation] - with the gestalt of this operation, the 
separation section for thinning (substitute of a detached core) is made into the 
joint interface of the 1st substrate and the 2nd substrate by using the detached 
core for a move as a hydrogen ion impregnation layer. 
[0176] Drawing 6 A and drawing 6 B are drawings showing typically the 
manufacture approach of the semiconductor device of the gestalt operation of the 
6th of this invention. 



[0177] First, in STEP501, the single crystal Si substrate 11 is prepared as the 1st 
substrate (prime wafer or seed wafer) or member, and an insulating layer (for 
example, SiO two-layer) 14 is formed on the main front face. 
[0178] Subsequently, in STEP502, the hydrogen ion impregnation layer 112 is 
formed by pouring a hydrogen ion into the predetermined depth of the single 
crystal Si substrate 1 1 with which the insulating layer 14 was formed. This 
hydrogen ion impregnation layer 112 functions as a detached core for a move. 
According to this process, the single crystal Si layer 1 13 as a semi-conductor 
layer remains between an insulating layer 14 and the hydrogen ion impregnation 
layer 112. 

[0179] Here, it may replace with a hydrogen ion and nitrogen and rare gas ion 
may be poured in. As ion-implantation, plasma immersion ion-implantation (for 
example, indicated by the international public presentation number WO 98/No. 
52216 official report) is employable, for example. 

[0180] In addition, in STEP501, it can also be made into the semi-conductor layer 
14 in advance of formation of an insulating layer 14 by forming Si layers, such as 
a single crystal Si layer, a polycrystal Si layer, and an amorphous Si layer, 
germanium layer, a SiGe layer, a SiC layer, C layer, a GaAs layer, a GaN layer, 
an AIGaAs layer, the InGaAs layer, the InP layer, the InAs layer, the SiGe layer / 
distortion Si layer, etc. 

[0181] Subsequently, in STEP503, the 1st substrate 510 pass STEP502, and the 
2nd substrate 21 are combined at a room temperature, as an insulating layer 14 
is inserted (bonding), and the joint substrate 530 is created. Then, you may 
process for strengthening association. 

[0182] Subsequently, in STEP504, a mechanical strength separates the joint 
substrate 530 in the hydrogen ion impregnation layer 1 12 as a brittle detached 
core for a move. Here, as the separation approach of a joint substrate, heat 
treatment is the most desirable, for example. By heat-treating, it is known that the 
minute cavity of a large number which exist potentially in the ion-implantation 
layer 112 will condense. Such a layer is called for example, a microporosity layer 



(micro-cavity layer). 

[0183] In addition, the method of replacing with the above-mentioned heat 
treatment and making the pressure of a fluid act on the hydrogen ion 
impregnation layer 112 For example, (the approach of driving a fluid into the 
hydrogen ion impregnation layer 112, the method of impressing the static 
pressure of a fluid to the hydrogen ion impregnation layer 112), etc., How to pull 
both substrates of each other to an opposite direction, as the force is added in 
the perpendicular direction to the hydrogen ion impregnation layer 112, How to 
apply shearing stress in parallel to the hydrogen ion impregnation layer 1 12 for 
example, the method of moving both substrates of each other to an opposite 
direction in a field parallel to a joint interface - How to make an opposite 
direction rotate both substrates as the force joins a circumferencial direction etc., 
The approach of pressurizing in the perpendicular direction to a joint interface, 
the method of impressing wave energies, such as a supersonic wave, to the 
hydrogen ion impregnation layer 1 12, The approach of inserting the member for 
exfoliation (for example, a sharp blade like a knife) from the side-face side of a 
joint substrate in parallel with a joint interface to hydrogen ion impregnation **** 
12 etc. can be adopted. 

[0184] STEP504 is a process carried out if needed, when hydrogen ion 
impregnation layer 1 12a remains on the single crystal Si substrate 11 of 1st 
substrate 510' after separation. At this process, heat treatment in the reducing 
atmosphere containing etching, polish, grinding, and hydrogen etc. removes 
residual hydrogen ion impregnation layer 1 12a. Of course, the case where there 
is no residue, when very few, or when not becoming a problem in a back process, 
it is not necessary to necessarily carry out a removal process. Thus, the single 
crystal Si substrate 1 1 obtained may be used as the single crystal silicon 
substrate 1 1 as the 1st substrate, or a single crystal silicon substrate 21 as the 
2nd substrate. 

[0185] STEP506 is a process carried out if needed, when hydrogen ion 
impregnation layer 1 12b remains on 2nd [ after separation ] substrate 520'. At 



this process, heat treatment in the reducing atmosphere containing etching, 
polish, grinding, and hydrogen etc. removes residual hydrogen ion impregnation 
layer 1 12b. Of course, the case where there is no residue, when very few, or 
when not becoming a problem in a back process, it is not necessary to 
necessarily carry out a removal process. Thus, the semi-conductor substrate 540 
is manufactured. The semi-conductor substrate 540 is a substrate corresponding 
to thinning in which thins easily and it deals by dissociating in the detached core 
122 for thinning, after forming a circuit element. 

[0186] A circuit element is made from STEP507 to the semi-conductor substrate 
540. When it explains briefly, this process includes the process which forms a 
component isolation region and an active region on the semi-conductor substrate 
40, and forms the integrated circuit 41 including circuit elements, such as a 
transistor, or wiring in an active region. About the more detailed example of this 
process, it mentions later. 

[0187] In STEP508, a mechanical strength separates the semi-conductor 
substrate 550 with which the integrated circuit 41 was formed in the joint 
interface 590 of the 1st substrate as the brittle separation section for thinning, 
and the 2nd substrate. Thereby, the semi-conductor substrate 550 thins. 
[0188] How to make the pressure of a fluid act on the joint interface 590 as the 
separation approach of a semi-conductor substrate for example For example, 
(the approach of driving a fluid into the joint interface 590, the method of 
impressing the static pressure of a fluid to the joint interface 590), etc., How to 
pull both substrates of each other to an opposite direction, as the force is added 
in the perpendicular direction to the joint interface 590, the approach (for 
example, the method of moving both substrates of each other to an opposite 
direction in a field parallel to the joint interface 590 -) of applying shearing stress 
in parallel to the joint interface 590 How to make an opposite direction rotate both 
substrates as the force joins a circumferencial direction etc., There are an 
approach of pressurizing in the perpendicular direction to the joint interface 590, 
the approach of inserting the member for exfoliation (for example, a sharp blade 



like a knife) from the side-face side of a joint substrate in parallel with a joint 
interface to the joint interface 590, etc. 

[0189] STEP508 is a process carried out if needed, when the rear face 
(separation side) of the semi-conductor substrate 551 after thinning is ruined. At 
this process, flattening of the rear face of the semi-conductor substrate 551 is 
carried out by heat treatment in the reducing atmosphere containing etching, 
polish, grinding, and hydrogen etc. 

[0190] STEP510 is a process carried out if needed, when the front face of the 
single crystal Si substrate 21 as the 2nd substrate after separation is ruined. At 
this process, flattening of the front face of the single crystal Si substrate 21 is 
carried out by heat treatment in the reducing atmosphere containing etching, 
polish, grinding, and hydrogen etc. Thus, the single crystal Si substrate 21 
obtained may be used as the single crystal silicon substrate 11 as the 1st 
substrate, or a single crystal silicon substrate 21 as the 2nd substrate. 
[0191] [the gestalt of the 7th operation] ~ the gestalt of this operation uses the 
detached core for thinning as a high concentration dope layer by using the 
detached core for a move as a hydrogen ion impregnation layer. 
[0192] Drawing 7 A and drawing 7 B are drawings showing typically the 
manufacture approach of the semiconductor device of the gestalt operation of the 
7th of this invention. 

[0193] First, in STEP 601 and 602, the 1st substrate or member 610 which has 
the semi-conductor layer 13 and insulating layer 14 as a transfer layer on the 
detached core 12 for a move is produced like the gestalt of the 1st operation. 
[0194] In STEP603, the 2nd substrate (a support substrate, handle wafer) or the 
single crystal Si substrate 21 as a member is prepared, an impurity is doped to it 
at high concentration, and the high concentration dope layer 622 as a detached 
core for thinning is formed. As an impurity, although antimony, arsenic, boron, etc. 
are employable, antimony and arsenic whose fall of the concentration by heat 
treatment in the process (STEP609), i.e., the device process, which forms a 
circuit element also in this is the small matter are desirable. To adopt antimony, 



as dope concentration, about three 1x1019-/cm is required, for example. The 
high concentration dope 622 is a detached core for a move used at the process 
which thins the semi-conductor substrate with which the circuit element was 
formed, and its mechanical strength is stronger than the detached core 12 for a 
move. 

[0195] Formation of a high concentration dope layer is good also by adding this 
impurity to high concentration in an epitaxial grown method, and good also by the 
solid phase diffusion method which make stick the diffusion from the gaseous 
phase by adding the gas which contains an impurity in a heat treatment ambient 
atmosphere, and the solid-state containing an impurity to a front face, heat-treats, 
and the 2nd substrate is made to diffuse. 

[0196] In STEP604, the thickness adjustment layer 23 for making into the 
thickness of arbitration thickness of the final substrate with which the circuit 
element was formed on the high concentration dope layer 622 (single crystal Si 
substrate 21), or a chip is formed. Thereby, the 2nd substrate 620 which has the 
thickness adjustment layer 23 on the detached core 522 for thinning is obtained. 
As a thickness adjustment layer 23, although silicon layers, such as single crystal 
silicon, are suitable, you may be the layer which consisted of other ingredients, 
for example. 

[0197] The 2nd substrate may not be limited to a single crystal Si substrate, for 
example, may be a sapphire substrate, a polycrystal Si substrate, etc. That is, if 
the 2nd substrate is the member which can form the separation section for a 
move, it is good anything. 

[0198] Subsequently, in STEP605, the 1st substrate 610 pass STEP602, and the 
2nd substrate 620 pass STEP604 are combined at a room temperature, as an 
insulating layer 14 is inserted (bonding), and the joint substrate 630 is created. 
[0199] In addition, an insulating layer 14 may be formed in the single crystal Si 
layer 13 side as mentioned above, may be formed on the 2nd substrate 620, may 
be formed in both, and as a result, when combining the 1st substrate and 2nd 
substrate, it should just be in the condition which shows in drawing 6 A. However, 



since the junction interface of the 1st substrate 610 and the 2nd substrate 620 
can be kept away from a barrier layer by forming an insulating layer 14 in the 
semi-conductor layer (for example, single crystal Si layer) 13 side used as a 
barrier layer as mentioned above, semi-conductor substrates, such as a more 
nearly high-definition SOI substrate, can be obtained. 

[0200] Here, after combining a substrate 610 and a substrate 620, it is desirable 
to carry out processing which strengthens both association. The processing 
which heat-treats on condition that 1N2 ambient atmosphere, 1 100 degrees C, 
and 10min, and heat-treats as an example of this processing on condition that 
202/H2 ambient atmosphere, 1 100 degrees C, and 50 - 100min, for example 
(oxidation treatment) is suitable. In addition to this processing, it may replace with 
this processing and anode plate junction processing and/or pressure treatment 
may be carried out. 

[0201] Subsequently, in STEP606, a mechanical strength separates the joint 
substrate 630 in the porous layer 12 as a brittle detached core for a move. How 
to make the pressure of a fluid act on a porous layer 12 as the separation 
approach of a joint substrate here for example For example, (the approach of 
driving a fluid into a porous layer 12, the method of impressing the static 
pressure of a fluid to a porous layer 12), etc., How to pull both substrates of each 
other to an opposite direction, as the force is added in the perpendicular direction 
to a porous layer 12, the approach (for example, the method of moving both 
substrates of each other to an opposite direction in a field parallel to a joint 
interface -) of applying shearing stress in parallel to a porous layer 12 How to 
make an opposite direction rotate both substrates as the force joins a 
circumferencial direction etc., The approach of pressurizing in the perpendicular 
direction to a joint interface, the method of impressing wave energies, such as a 
supersonic wave, to a porous layer 12, How to insert the member for exfoliation 
(for example, a sharp blade like a knife) from the side-face side of a joint 
substrate in parallel with a joint interface to a porous layer 12, By making the 
approach and porous layer 12 using the expansion energy of the matter into 



which the porous layer 12 was infiltrated oxidize thermally from the side face of a 
joint substrate There are an approach of carrying out cubical expansion of this 
porous layer 12, the approach of etching alternatively the porous layer 12 which 
functions as an isolation region from the side face of a joint substrate, and 
separating, etc. 

[0202] STEP607 is a process carried out if needed, when porous layer 12a 
remains on the single crystal Si substrate 11 of 1st substrate 610' after 
separation. At this process, heat treatment in the reducing atmosphere 
containing etching, polish, grinding, and hydrogen etc. removes residual porous 
layer 12a. Of course, the case where there is no residue, when very few, or when 
not becoming a problem in a back process, it is not necessary to necessarily 
carry out a removal process. Thus, the single crystal Si substrate 1 1 obtained 
may be used as the single crystal silicon substrate 1 1 as the 1st substrate, or a 
single crystal silicon substrate 21 as the 2nd substrate. 
[0203] STEP608 is a process carried out if needed, when porous layer 12b 
remains on 2nd [ after separation ] substrate 620'. At this process, heat treatment 
in the reducing atmosphere containing etching, polish, grinding, and hydrogen 
etc. removes residual porous layer 12b. Of course, the case where there is no 
residue, when very few, or when not becoming a problem in a back process, it is 
not necessary to necessarily carry out a removal process. Thus, the semi- 
conductor substrate 640 is manufactured. The semi-conductor substrate 640 is a 
substrate corresponding to thinning in which thins easily and it deals by 
dissociating in the detached core 622 for thinning, after forming a circuit element. 
[0204] A circuit element is made from STEP609 to the semi-conductor substrate 
640. When it explains briefly, this process includes the process which forms a 
component isolation region and an active region on the semi-conductor substrate 
640, and forms the integrated circuit 41 including circuit elements, such as a 
transistor, or wiring in an active region. About the more detailed example of this 
process, it mentions later. 

[0205] In STEP610, a mechanical strength separates the semi-conductor 



substrate 650 with which the integrated circuit 41 was formed in the high 
concentration dope layer 622 as a brittle detached core for thinning. Thereby, the 
semi-conductor substrate 250 thins. It depends for the thickness of the semi- 
conductor substrate 651 after thinning on the thickness of the thickness 
adjustment layer 23. Namely, what is necessary is just to adjust the thickness of 
the thickness adjustment layer 23 in STEP604 in consideration of the thickness 
demanded in a final semi-conductor substrate. 

[0206] How to make the pressure of a fluid act on the high concentration dope 
layer 622 as the separation approach of a semi-conductor substrate for example 
For example, (the approach of driving a fluid into the high concentration dope 
layer 622, the method of impressing the static pressure of a fluid to the high 
concentration dope layer 622), etc., How to pull both substrates of each other to 
an opposite direction, as the force is added in the perpendicular direction to the 
high concentration dope layer 622, How to apply shearing stress in parallel to the 
high concentration dope layer 622 for example, the method of moving both 
substrates of each other to an opposite direction in a field parallel to a joint 
interface ~ How to make an opposite direction rotate both substrates as the force 
joins a circumferencial direction etc., There are an approach of pressurizing in 
the perpendicular direction to a joint interface, the approach of inserting the 
member for exfoliation (for example, a sharp blade like a knife) from the side-face 
side of a joint substrate in parallel with a joint interface to the high concentration 
dope layer 622, etc. Since this separation process has the stress concentration 
by the impurity being doped by the thinning separation section at high 
concentration, it is because it dissociates preferentially in the thinning separation 
section which starts when the external force for separation acts. 
[0207] STEP61 1 is a process carried out if needed, when the high concentration 
dope layer 622 remains to the semi-conductor substrate 51 after thinning. At this 
process, etching, polish, grinding, etc. remove residual high concentration dope 
layer 622a. 

[0208] STEP612 is a process carried out if needed, when high concentration 



dope layer 622b remains on the single crystal Si substrate 21 as the 2nd 
substrate after separation. At this process, etching, polish, grinding, etc. remove 
residual high concentration dope layer 622b. Of course, the case where there is 
no residue, when very few, or when not becoming a problem in a back process, it 
is not necessary to necessarily carry out a removal process. Thus, the single 
crystal Si substrate 21 obtained may be used as the single crystal silicon 
substrate 1 1 as the 1st substrate, or a single crystal silicon substrate 21 as the 
2nd substrate. 

[0209] [Gestalt of the 8th operation] drawing 8 A thru/or drawing 8 C are 
drawings showing typically the manufacture approach of the semiconductor 
device of the gestalt operation of the 8th of this invention. 

[0210] First, in STEP701, the single crystal Si substrate 11 is prepared as the 1st 
substrate (prime wafer or seed wafer) or member, and an insulating layer (for 
example, SiO two-layer) 14 is formed on the main front face. 
[0211] Subsequently, in STEP702, the hydrogen ion impregnation layer 112 is 
formed by pouring a hydrogen ion into the predetermined depth of the single 
crystal Si substrate 1 1 with which the insulating layer 14 was formed. This 
hydrogen ion impregnation layer 112 functions as a detached core for a move. 
According to this process, the single crystal Si layer 1 13 as a semi-conductor 
layer remains between an insulating layer 14 and the hydrogen ion impregnation 
layer 112. 

[0212] Here, it may replace with a hydrogen ion and nitrogen and rare gas ion 
may be poured in. As ion-implantation, plasma immersion ion-implantation (for 
example, indicated by the international public presentation number WO 98/No. 
52216 official report) is employable, for example. 

[0213] In addition, in STEP701, it can also be made into the semi-conductor layer 
14 in advance of formation of an insulating layer 14 by forming Si layers, such as 
a single crystal Si layer, a polycrystal Si layer, and an amorphous Si layer, 
germanium layer, a SiGe layer, a SiC layer, C layer, a GaAs layer, a GaN layer, 
an AIGaAs layer, the InGaAs layer, the InP layer, the InAs layer, the SiGe layer/ 



distortion Si layer, etc. 

[0214] Subsequently, in STEP703, the 1st substrate 710 pass STEP702, and the 
2nd substrate 21 prepared separately are combined at a room temperature, as 
an insulating layer 14 is inserted (bonding), and the joint substrate 730 is created. 
Then, you may process for strengthening association. 
[0215] Subsequently, in STEP704, a mechanical strength separates the joint 
substrate 730 in the hydrogen ion impregnation layer 1 12 as a brittle detached 
core for a move. Here, as the separation approach of a joint substrate, heat 
treatment is the most desirable, for example. By heat-treating, it is known that the 
minute cavity of a large number which exist potentially in the ion-implantation 
layer 112 will condense. Such a layer is called for example, a microporosity layer 
(micro-cavity layer). 

[0216] In addition, the method of replacing with the above-mentioned heat 
treatment and making the pressure of a fluid act on the hydrogen ion 
impregnation layer 112 For example, (the approach of driving a fluid into the 
hydrogen ion impregnation layer 1 12, the method of impressing the static 
pressure of a fluid to the hydrogen ion impregnation layer 112), etc., How to pull 
both substrates of each other to an opposite direction, as the force is added in 
the perpendicular direction to the hydrogen ion impregnation layer 112, How to 
apply shearing stress in parallel to the hydrogen ion impregnation layer 1 12 for 
example, the method of moving both substrates of each other to an opposite 
direction in a field parallel to a joint interface ~ How to make an opposite 
direction rotate both substrates as the force joins a circumferencial direction etc., 
The approach of pressurizing in the perpendicular direction to a joint interface, 
the method of impressing wave energies, such as a supersonic wave, to the 
hydrogen ion impregnation layer 112, The approach of inserting the member for 
exfoliation (for example, a sharp blade like a knife) in parallel with a joint interface 
from the side-face side of a joint substrate and the approach of etching 
alternatively the porous layer 112 which functions as an isolation region from the 
side face of a joint substrate, and separating can also be adopted to hydrogen 



ion impregnation **** 112. 

[0217] STEP705 is a process carried out if needed, when hydrogen ion 
impregnation layer 1 12a remains on the single crystal Si substrate 11 of 1st 
substrate 710' after separation. At this process, residual hydrogen ion 
impregnation layer 1 12a is removed at least by a kind of approach chosen from 
heat treatment in the reducing atmosphere containing etching, polish, grinding, 
and hydrogen etc. Of course, the case where there is no residue, when very few, 
or when not becoming a problem in a back process, it is not necessary to 
necessarily carry out a removal process. Thus, the single crystal Si substrate 1 1 
obtained may be used as the single crystal silicon substrate 1 1 as the 1st 
substrate, or a single crystal silicon substrate 21 as the 2nd substrate. 
[0218] STEP705 is a process carried out if needed, when hydrogen ion 
impregnation layer 1 12b remains on 2nd [ after separation ] substrate 720'. At 
this process, heat treatment in the reducing atmosphere containing etching, 
polish, grinding, and hydrogen etc. removes residual hydrogen ion impregnation 
layer 1 12b. Of course, the case where there is no residue, when very few, or 
when not becoming a problem in a back process, it is not necessary to 
necessarily carry out a removal process. Thus, the semi-conductor substrate 740 
is manufactured. 

[0219] In STEP707, the hydrogen ion impregnation layer 722 as a detached core 
for thinning is formed by injecting a hydrogen ion into the semi-conductor 
substrate 740. Typically, although the hydrogen ion impregnation layer 722 is 
formed into the single crystal Si substrate 21 , it may be formed in the inside of an 
insulating layer 14, or the interface of an insulating layer 14 and the single crystal 
Si substrate 21. In drawing 8 B, the hydrogen ion impregnation layer 722 is 
formed into the single crystal Si substrate 21, and, thereby, single crystal Si layer 
21a is formed on the hydrogen ion impregnation layer 722. 
[0220] Here, it may replace with a hydrogen ion and nitrogen and rare gas ion 
may be poured in. As ion-implantation, plasma immersion ion-implantation (for 
example, indicated by the international public presentation number WO 98/No. 



52216 official report) is employable, for example. 

[0221] Thus, the formed semi-conductor substrate 750 is a substrate 

corresponding to thinning in which thins easily and it deals by dissociating in the 

detached core 722 for thinning, after forming a circuit element. 

[0222] A circuit element is made from STEP708 to the semi-conductor substrate 

750. When it explains briefly, this process includes the process which forms a 

component isolation region and an active region on the semi-conductor substrate 

750, and forms the integrated circuit 41 including circuit elements, such as a 

transistor, or wiring in an active region. About the more detailed example of this 

process, it mentions later. 

[0223] In STEP709, a mechanical strength separates the semi-conductor 
substrate 760 with which the integrated circuit 41 was formed in the hydrogen ion 
impregnation layer 722 as a brittle detached core for thinning. Thereby, the semi- 
conductor substrate 750 thins. Here, as the separation approach of a joint 
substrate, heat treatment is the most desirable, for example. By heat-treating, it 
is known that the minute cavity of a large number which exist potentially in the 
ion-implantation layer 722 will condense. Such a layer is called for example, a 
microporosity layer (micro-cavity layer). With the gestalt of this operation, since 
the hydrogen ion impregnation layer 722 as a detached core for thinning is 
formed after a transfer process (STEP5 and STEP6) is completed, a semi- 
conductor substrate does not dissociate by the detached core for thinning into a 
transfer process. 

[0224] In addition to this as the separation approach of a semi-conductor 
substrate, for example, the method of making the pressure of a fluid act on the 
hydrogen ion impregnation layer 722 For example, (the approach of driving a 
fluid into the hydrogen ion impregnation layer 722, the method of impressing the 
static pressure of a fluid to the hydrogen ion impregnation layer 722), etc., How 
to pull both substrates of each other to an opposite direction, as the force is 
added in the perpendicular direction to the ion-implantation layer 722, How to 
apply shearing stress in parallel to the ion-implantation layer 722 for example, the 



method of moving both substrates of each other to an opposite direction in a field 
parallel to a joint interface -- How to make an opposite direction rotate both 
substrates as the force joins a circumferencial direction etc., The approach of 
pressurizing in the perpendicular direction to a joint interface, the method of 
impressing wave energies, such as a supersonic wave, to the hydrogen ion 
impregnation layer 722, There is the approach of inserting the member for 
exfoliation (for example, a sharp blade like a knife) from the side-face side of a 
joint substrate in parallel with a joint interface to the hydrogen ion impregnation 
layer 722 etc. 

[0225] STEP710 is a process carried out if needed, when hydrogen ion 
impregnation layer 722a remains at the rear face of the semi-conductor substrate 
761 after thinning. At this process, heat treatment in the reducing atmosphere 
containing etching, polish, grinding, and hydrogen etc. removes residual 
hydrogen ion impregnation layer 722a. 

[0226] STEP71 1 is a process carried out if needed, when hydrogen ion 
impregnation layer 722b remains on the single crystal Si substrate 21 as the 2nd 
substrate after separation. At this process, heat treatment in the reducing 
atmosphere containing etching, polish, grinding, and hydrogen etc. removes 
residual hydrogen ion impregnation layer 722b. Of course, the case where there 
is no residue, when very few, or when not becoming a problem in a back process, 
it is not necessary to necessarily carry out a removal process. Thus, the single 
crystal Si substrate 21 obtained may be used as the single crystal silicon 
substrate 1 1 as the 1st substrate, or a single crystal silicon substrate 21 as the 
2nd substrate. 

[0227] [the gestalt of the 9th operation] - the gestalt of this operation - SIMOX - 
the semi-conductor substrate formed of law is prepared, by injecting ion, such as 
hydrogen, into this semi-conductor substrate, the ion-implantation layer as a 
detached core for thinning is formed, a circuit element is made and this semi- 
conductor substrate is divided into this semi-conductor substrate in the ion- 
implantation layer as a detached core for thinning after that. 



[0228] In addition, the semi-conductor substrate formed by the SIMOX method 
has a configuration almost similar to the semi-conductor substrate 740 explained 
in the gestalt of the 8th operation. That is, the semi-conductor substrate which 
has the single crystal Si layer 113 on an insulating layer 14 is obtained also by 
the SIMOX method. However, it is known rather than the SOI substrate formed 
by the joining-together method (lamination method) for separating it after the SOI 
substrate formed by the SIMOX method combines two substrates, and obtaining 
a SOI substrate that the quality of an embedding insulator layer is bad. 
[0229] Moreover, it may replace with a SIMOX substrate and other SOI 
substrates may be adopted. 

[0230] The concrete procedure of the gestalt of this operation is as being shown 
in STEP706-STEP71 0 of drawing 8 B and drawing 8 C. 
[0231] [the gestalt of the 10th operation] ~ with the gestalt of this operation So 
that the 1st substrate containing a transfer layer and the 2nd substrate may be 
combined, a joint substrate may be produced and this transfer layer may remain 
in the 2nd substrate after that The semi-conductor substrate which has SOI 
structure by the grinding method which carries out grinding of this joint substrate 
from a 1st substrate side is produced. By injecting ion, such as hydrogen, into 
this semi-conductor substrate, the ion-implantation layer as a detached core for 
thinning is formed, a circuit element is made to this semi-conductor substrate, 
and this semi-conductor substrate is divided into it in the ion-implantation layer as 
a detached core for thinning after that. 

[0232] In addition, the semi-conductor substrate formed by the grinding method 
has a configuration almost similar to the semi-conductor substrate 740 explained 
in the gestalt of the 8th operation. That is, the semi-conductor substrate which 
has the single crystal Si layer 113 on an insulating layer 14 is obtained also by 
the grinding method. 

[0233] The concrete procedure of the gestalt of this operation is as being shown 
in STEP706-STEP71 0 of drawing 8 B and drawing 8 C. 

[0234] The example of the device process in the above-mentioned STEP9 grade 



is explained below [the example of a device process]. 

[0235] Drawing 9 is drawing showing the device process concerning the gestalt 
of suitable operation of this invention. First, the semi-conductor substrate which 
has a detached core for thinning is prepared. Drawing 9 is the example for which 
the semi-conductor substrate shown in drawing 1 B as a semi-conductor 
substrate was prepared. 

[0236] First, active-region 13' and the component isolation region 54 which 
should form a transistor are formed by the approach of carrying out patterning of 
the semi-conductor layer 13 on the embedding insulator layer 14 (SOI layer) to 
island shape, or the oxidizing method called LOCOS (refer to drawing 9 (a)). 
[0237] Subsequently, gate dielectric film 56 is formed in the front face of a SOI 
layer (refer to drawing 9 (a)). As an ingredient of gate dielectric film 56, silicon 
oxide, silicon nitride, oxidization silicon nitride, an aluminum oxide, tantalum 
oxide, an oxidization hafnium, titanium oxide, scandium oxide, an oxidization 
yttrium, an oxidization gadolinium, lanthanum oxide, zirconium dioxides, these 
mixture glass, etc. are suitable, for example. Gate oxide 56 may be formed by 
oxidizing the front face of for example, a SOI layer, or making the matter which 
corresponds to the front face of a SOI layer by the CVD method or PVD deposit. 
[0238] Subsequently, the gate electrode 55 is formed on gate dielectric film 56 
(refer to drawing 9 (a)). The gate electrode 55 may consist of metal nitrides, such 
as metal silicides, such as an alloy containing metals, such as polycrystalline 
silicon with which P type or an N type impurity was doped, and a tungsten, 
molybdenum, titanium, a tantalum, aluminum, copper, or these at least one sort, 
and molybdenum silicide, tungsten silicide, cobalt silicide, and titanium night 
RAIDO, tungsten night RAIDO, tantalum night RAIDO, etc. Gate dielectric film 56 
carries out the laminating of two or more layers which consist of a mutually 
different ingredient like for example, the polycide gate, and may be formed. The 
gate electrode 55 may be formed by the approach called Salicide (self aryne 
silicide), may be formed by the approach called a DAMASHIN gate process, and 
may be formed by other approaches. The structure shown in drawing 9 (a) 



according to the above process is obtained. 

[0239] Subsequently, the comparatively low-concentration source and the drain 
field 58 are formed by introducing P type impurities, such as N type impurities, 
such as phosphorus, arsenic, and antimony, or boron, into active-region 13' (refer 
to drawing 9 (b)). An impurity can be introduced by ion implantation, heat 
treatment, etc. 

[0240] Subsequently, as the gate electrode 55 is covered, after forming an 
insulator layer, a sidewall 59 is formed in the flank of the gate electrode 59 by 
carrying out etchback of this. 

[0241] Subsequently, the impurity of the same conductivity type as the above is 
again introduced into active-region 13', and the comparatively high-concentration 
source and the drain field 57 are formed. The structure shown in drawing 9 (b) 
according to the above process is obtained. 

[0242] Subsequently, the metal silicide layer 60 is formed in the top face of the 
source and the drain field 57 at the top-face list of the gate electrode 55. As an 
ingredient of the metal silicide layer 60, nickel silicide, titanium silicide, cobalt 
silicide, molybdenum silicide, tungsten silicide, etc. are suitable, for example. 
Such silicides can be formed by removing an unreacted part by etchant, such as 
a sulfuric acid, among these metals, after making this metal and the silicon of the 
lower part react by making a metal deposit so that the top face of the source and 
the drain field 57 may be covered in the top-face list of the gate electrode 55, and 
performing heat treatment after that. Here, the front face of a silicide layer may 
be nitrided if needed. The structure shown in drawing 9 (c) according to the 
above process is obtained. 

[0243] Subsequently, an insulator layer 61 is formed so that the top face of the 
source and a drain field may be covered in the top-face list of the silicide-ized 
gate electrode (refer to drawing 9 (d)). As an ingredient of an insulator layer 61 , 
the silicon oxide containing phosphorus and/or boron etc. is suitable. 
[0244] Subsequently, a contact hole is formed in an insulator layer 61 by the 
CMP method if needed. If the photolithography technique using KrF excimer 



laser, ArF excimer laser, F2 excimer laser, an electron beam, an X-ray, etc. is 
applied, one side can form a contact hole with a rectangle of less than 0.25 
microns, and a diameter can form a less than 0.25-micron circular contact hole. 
[0245] Subsequently, it is filled up with a conductor in a contact hole. After 
forming the film of the refractory metal used as the barrier metal 62, or its nitride 
in the wall of a contact hole as the restoration approach of a conductor, the 
method of making the conductors 63, such as a tungsten alloy, aluminum, an 
aluminium alloy, copper, and a copper alloy, deposit using a CVD method, PVD, 
the galvanizing method, etc. is suitable. Here, the conductor deposited more 
highly than the top face of an insulator layer 61 may be removed by the etchback 
method or the CMP method. Moreover, in advance of restoration of a conductor, 
the front face of the silicide layer of the source exposed to the pars basilaris ossis 
occipitalis of a contact hole and a drain field may be nitrided. Transistors, such as 
FET, can be made in a SOI layer according to the above process, and the 
semiconductor device which has the transistor of the structure shown in drawing 
9 (d) is obtained. 

[0246] Here, if it determines that the depletion layer which impresses an electrical 
potential difference to a gate electrode, and spreads under gate dielectric film 
embeds, and the thickness and high impurity concentration of barrier layer (SOI 
layer) 13' reach the top face of an insulator layer 14, the formed transistor will 
operate as a perfect depletion mold transistor. Moreover, if it determines that a 
depletion layer embeds and the thickness and high impurity concentration of 
barrier layer (SOI layer) 13' do not reach the top face of an oxide film 14, the 
formed transistor will operate as a partial depletion mold transistor. 
[0247] 

[Effect of the Invention] According to this invention, the semi-conductor member 
(especially thin semi-conductor member) of the thickness of the arbitration which 
has the semi-conductor layer in which the circuit element was formed on an 
insulating layer can be manufactured. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1 A] ** 

[Drawing 1 B] It is drawing showing typically the manufacture approach of the 
semiconductor device of the gestalt operation of the 1st of this invention. 
[Drawing 2 A] ** 

[Drawing 2 B] It is drawing showing typically the manufacture approach of the 
semiconductor device of the gestalt operation of the 2nd of this invention. 
[Drawing 3 A] ** 

[Drawing 3 B] It is drawing showing typically the manufacture approach of the 
semiconductor device of the gestalt operation of the 3rd of this invention. 
[Drawing 4 A] ** 

[Drawing 4 B] It is drawing showing typically the manufacture approach of the 
semiconductor device of the gestalt operation of the 4th of this invention. 
[Drawing 5 A] ** 

[Drawing 5 B] It is drawing showing typically the manufacture approach of the 
semiconductor device of the gestalt operation of the 5th of this invention. 
[Drawing 6 A] ** 

[Drawing 6 B] It is drawing showing typically the manufacture approach of the 



semiconductor device of the gestalt operation of the 6th of this invention. 
[Drawing 7 A] ** 

[Drawing 7 B] It is drawing showing typically the manufacture approach of the 
semiconductor device of the gestalt operation of the 7th of this invention. 
[Drawing 8 A] ** 
[Drawing 8 B] ** 

[Drawing 8 C] It is drawing showing typically the manufacture approach of the 
semiconductor device of the gestalt operation of the 8th of this invention. 
[Drawing 9] It is drawing showing the device process concerning the gestalt of 
suitable operation of this invention. 

[Drawing 10] It is the sectional view of the semi-conductor member in one 
production process of a semiconductor device. 
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=?mk-t^m*3rt&m<?ymtk. m2(vmtk* 

m 1 comtco-wizmmz* vmttt z 1 1 i 0 . t? 

IB^WffeMf^SU 

fflBfi^xgTii. ftrfaaMMI&fc Lto. frfam 
■r s - t t -r h mm 1 tiaf^SMiMoiBi 
[ mm. 2 5 ] rnvrntmi (mmx-i t . mm 
jku -wjl mtzmicommz^mmztix^m 



im^mz-Ar: mni !^^n .„ vi^ti: 
mmmikTmx'ii . ^t^e*sp 

mx 9 h&mm^z t mmk-tmm 1 izmw 
imm 2 6 ] ^m^wmmjjmxh ^ x . 
k. ^mmm-ti>m2cnmpikm^^x^wm 

mmm^mzmmiz^L. miztmm^L. mtzm 
&m*xitmmmm£ 0 m^mzma^mm^ 
t h ¥-m&WM k-th mkiM t . 

mm^mmi. m&mfcmtmismTmtz 
mm=?tfMf& $ tit 'mzmn^m^m^mi-^fz 
Mzmmtii zkimm k -th *mftm*<m&n 
m„ 

1 mm 2 7 ] mi BMfgPii , mmm z #tf 1 1 s 
mmktmxm e iz^^mmtawmm. 

[|f*il2 8] lulB^»ii, ^xnxb^df^^^ 

mmzurtsz k mmktmm2 e izim<&m 

mm2 9 ] m&ftimi*. immv-rmzifts 
z. k mmk^himm e iz&mvmmmtrtm 
urn. 

1 mm 3 0 ] ffiB^iisti , Mian 1 omtiz^ 
mmztix v^^jimmizi5 ^xmmm^m^m 

2 6izfmco*m#m<mmm. 

1 imm 3 1 ] iu iB^xstt . mm 1 mmiz^ 
&B&ztLxu&j*ym^miz^xmm^w>m 

2 6t,zmmco¥mfamttcDwmijm« 

imm 3 2 ] mmmnTmi mm 1 ^wt^ 
tbBf&ztix ^h^umza \,rtm%&mt*%m 

mstfm&ii. ^^^^^y^iv^m^tszk 
mmk~tmm2 e^m^mi^m^mmii 
m„ 

mm 3 3 ] mi B^iifsa , mm 1 emtiz? 
trnmrn^ ^v^?^^)Vimmz^tsz.k 
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[ mm 3 4 ] ffim&xnte . mm 1 com ^ 

[ mm 3 5 ] mi B^*ifs«i , mmm 1 <oa&t>r 

mm 2 6 izsfflv^imttnmmm. 
i mm 3 6 ] mie^*is« . mam 1 «sw t^- 

[ mm 3 7 ] fiia^iifsa , am 1 «gpt#* 

gsjK*«gsv^ b mmb-fhimm.2 e izim^mtk 

[ mm 3 s ] *mfcmteym%m'?s> -> x . 

mimi-itmm-htztbmi-mit^m 1 

b. m2<7)mbm^ixm£mzKm-tm£x 

nmm=?Mimiii't& & 0 \,zmm^mm^WEM 1 

UMb^m^XWc. 

mm^xn^x%Wzm^m\¥ummmm 
m*x\±w&mmiL 0 m\y®mzftim*&m& 

frfB^iigPtt. frfB^W*^#otfriB«^M^ 
mzm^mmzKtzmzm^mwmmftmt s * 

£ 0 

i mm 0 ] mi a^iMtt . mam 1 vmtz? 
mm ztix^u* ymxmizis i ^xmmm^m 
ftm-zxmistsz b itmt-t zmm3 9 ttaa 

i mm 1 ] ^#m<vgmm?3> x . 

u mmx^m-tifz^m^m^mm^^t^ 
mmmzmmt t mmxn t , 



immmA 2 ] ^mammcmiamxh x , 
wb&Mmmt. mmxmmztifzmmxm 

nmmxmm^iL-^m^tL^mmb^^- 
&^#&mfmftmmzt5^xttm-& - 1 1 j 

[ft *ii4 3 ] ^m^wcomMtrnxh ~> t , 

«SgJi£WU fufB*6iftM^*X«f!yfB«#ii4: 0 

v ^igtfi ^ffl^ii gpsrw-r s ^wftiiw* mmtt x 

Mb. 

mtmftmtizmmmttBf&'t&xmb . 
zstsz. b mmbtix-mi^mwcommifm, 

mimxitmmhtztbmxmitmm^L. nmz 

mmmmmiz y^wx* zmm-ixm t , 

immb-rmmi^wmco^m^mm^mmirm. 
mm\xii$s2m&b ixmm-tz z\ b ssttt 

SIMII2 6X{±3 8 tlBK^»#:i5^»ii^ 0 

mmmmxm^ixtzmmxmm-htztbcrm 
^-mb.mti ^mftffittzti nt, 

[11*114 8 ] If *JI 2 6 ^11*114 1 (?) Vvfflj&> 

i«tiE«<ofBt*st J: -ixm&ztio hzb mm 
tit *ii4 9 ] »ffi^ffi^* -r i. mm b , mmtv 

-r s ; i: & #a -ts o 
[fi*Ji 5 o ] ti*js i Biwsi 25^ ^-fn^ i 
mizim^mmmizx-oXftMztL? tut mmb 

[000 1] 

^mzmth. 



(5) i§2 003-78117 (P2003-781 17A) 



[0 0 02] 

immvim] mm±izsm^s im^-tmmk 

LT. SOI (silicon oninsulator)ffl^^Wf SSK 
(SO III) ^ffl^ilTU£ 0 citosoiate^Sffl 

<7)ffifi££^rtS. ^f«L£fcLT(i. Miff. iiTF 

( 1 ) immmtm^x-mimAUzmLx^h. 

(2) KI«lHttW#tLTUl> 0 

( 3 ) mmmff'h* < . m^mimm^mmtm 
(4 ) ^inimtw. 

(5) 7-y^T'y7°&KihT"#S 0 

( 6 ) fSMsfc J; &%£&£2WWm% Y?VVX* 

[0003] soi tiii _hie«D i 5 ^a^^ftfi* 
£*-f&£to. ^mm-nrnzmthwit 

[0004] #amMi, mm- 5-2133 8-t &ts 

ttJU-C, #r£&SO I^fi^^L^ zcomm. 

2<DSKfcite^Mf\ *cofc, WO £?L 
WJfT 2 fe^St^S ; i: t i 0 . fflf 2 <7>£8Efc#£TL 
**HSftJf^LKSfc^T*)5. zcv&mz. SOI 
Ji<0j«JP%Ht^i» ixT v^Sifc, SOI mom&XM 

m&i&mifti zk. soi m^mm^mm^mix 
hhzk. imbm^rmmmjpmxh 3. z 

k, Rl 0 0A~1 O^mfS^coleHOSO im&^t 

iso 1 mmm-^mmmmxmm^m^z tm<?>& 
ximx^z,. 

[ 0 0 0 5 ] Jgfc . *ftfIA(±. #HfW 7-30288 

9mmz^x. micDMMkm2co&ukm*)^ 

fcLxmmzfimmmmL. zummm-rmw^ 
Ltz, z <vfkfflt . m 1 <nmL*m& < 

l> /ito . set^ x h £ At§fc«f 5 <r k . SOt 

[0 0 0 6] *m#1->y7£[mLtlIC#-V 

^»#cf- >y 7°£ jS-ffrf S <I k Xfo S . 
[0 0 07] ¥«#^y 7V)fi^(±. ^TctlA"^ 

-^'-m, 7°n^ .y-tf^-y7°^^ 'Jf'yTf^lIL 

to. X(2. mim^vlr-^z^WL^j-vTZmmi 



-zmstr h tzMz . f - -y ram^tmm t^-c^s. 

[0008] fi^^«*^>y7^Sitt-|>*Sfc tT 

ntxtfc i, vc«a»L£v vfcft, E 0 f&i WHIM 
S. Z<mW&. ^xA^pgftKffiv-IMt 

-jftWfcti. aWWfr^yTtt. @&ifH^ 
)&$ti^xy^«H£ffii#f £ £ i: \z X ^X%t>K 

zzx\ vxjwmfcnmzyj i/yyi'iroijm 
k . 'Vx^. ! );Wfi:">f'ci:^ f > yyzftoiimifibh* 

[00 09 ] ±fz. W^¥WWi~'vT$:Wm-f&mP)lT 

a«f9- 31234 9^&mizm*ztix^h. 
z coumxn . ¥mfamm<omt l zmMm&B& l . 

[0010] 

[^0HA«t «fc a Sim] SMX(±^#:^'yT 
<m¥9 - 3 1 2 3 4 9#i^B(i, Effi«^**Jgfi£§^ 

co. S!^»|fil8W±tliIjBf^3WJSSfi.fc9fv^0R 
X(if->yT^#§^t;o^T(iffl^tT^^i\ 

[0011] ±iimmzm&x%ntitzi> 

[0012] wjcosijoas^i. leiitt^ffi^^s 

t. mmmmimmm$mmm£ ^r^zmtmm.^ 

[0013] mzmco^wmmm, mB>mm^ 
^-hWMk. mm<nmmmm±.^m^fitzm^* 

^istt^ffi i ^y^zwitwmm^th z. k mm 
k^&¥mm£m$:m%t& zk\,zhh. 

[0014] 

m=Fmzmiz-%h. nmzmm^i-. mum 
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[0015] i OfllJffifcf^STO&fci^ 

[ooi6];;t\ frfa^ft^WfiafSfi. mm 
m i ogpwtis^s^sM^HuiE® 2 co^mzmmmit 

wmL\,\ ^wmimzmmmmizkMf, mm 
ftMmMimx'ii, mmm i «ttfeir$-££ m<o 
mi eh 2 «gm t . sin m<mtm& %imm * 
^mm-h^btmtLw mu±. mum&BtfL 
xnxn.. mmm i # a f^Miafi 2 <o 

mmz . EH fkffl^llgP t^^fnxf^y^ 

IE® 2 , ifriEH-f kffl^stas t & & b* -t 

b mmm 2 com b <m&#wc$> ->xi>*w 
[0017] Bfc^i, ^mconm^mm^mm^z xti 

if, fifE¥»#:i5«^SXgii, mSR&TBftfkk.. 

mmm^mmzmmmitmm^mm-t^mmm 
xm*mziitszbt>i&tL\\ z\z\x\ mzfrmm 

DfrlE^tffl^MgP^ffM-tl. ; t U\ 

[0018] ^m^mmmmmmizxtas, mm 
mumx-i*. mmm 1 ^m^mm^tixv^ 
WLmmmz&uxmmm^mmftm-z> zt&m 
u\ z\z\x\ mmm^m^mm^ ^immxiu* 
yiixmiklsiszbfrzb-hmt L\\ 
[0019] ^wMcoim^mmcommiz ±tuf , mm 
¥-mikmimxmxn. mmm 1 emt t mmm 2 ^ 
mt*t^z#x%&m*m®.u zm.. m%m 

1 ^Wt^ffMS^TV^^fgffl^Miih kX^ 
7LWMtfev^TfffE^iI*f^^M^I. ^ i: 0 . m 

fa^wf^wf^su mriE^bxstJi, mmm\m 
%mmb bxmimmxmwmwmM^wfh^ 

bmiilw 

[0 0 20] ggv^ii, *lfflWj:lWlHJ:tL 
if, frfa^frS^SMTIi, fffEmiOSPWhlw 

a, firfasi 1 K^fcjgjitSfn: v ^§ 
t LTo^y&AJffcfcv^mfa^SW^iffi-f § 
- fc t i 0 . mm^mikumimi. mmttxmx- 
(4. -'{j\ri.:.i..-:mmtm 



[002 1 ]iUt *^BJJ<7)M^SI^ff^t itl 

(f. iwiE^wftiiW^xisTii, friami^wfcm 

flL rofEfS l tiT 1 > S #i£ffl*M^ 

tiO. f?ia^MW£?FMU frmtxgTIi, 

mmmitm^mmb LTo^Tnxt°^y-w«©i 
[0022] ^wficoim^mmmmtzxir 

«\ Mia*W*^«#SXST"(4. MIEHl^gPWfcM 
§ffi2<mtikZ1ti&Z-ttxm&mt£B&L. ^ 

a, mmm 1 commz^mmztix t > s firo^eiis 

LTO>f ;t>i±Alfc&UTMfai£^«^W<g> 

^fctio. MiE^wfrgpw^ffML, mmmitxMx 

^itfev^MiB^fraw^^sifrs n b mm l 

[0023] sMi. *ia|(0lfl^ii«llt J;^i 
«\ iflB¥W*^«ffSXg-C14, MIESl^iSWfcff 
IEH2^gPMi:^M^$-ti:T^M^fFMt, ^-^ 

a, MiBm 1 (vffitiz^to&mtix v ^ s ^taffl^if au 

t LTO^rnxb^^x^^^jltfe^TfrlEIS^ 
*tr* 4Mltt4 i b iz X 0 , 1u!E¥*£MPW£ ffM L , 

v?*y^mmiz&uxmm*mmmftMi-& 

[ 0 0 2 4 ] s^ti, *mmmcm&e>mmzxti 
a\ MiB^»fti5W^sxgTi±, Mtaisi^iswfcfr 

1*.. HirJE.Mii ;'»^Mi:: M^snt^^^^W^HK 

b Lxcoj ^yiixm^^xmm^mmmtt 
zbizx*), m&mftmtzm&L. mmmitTMx 
a. mmmitmm^bixco, mmmi^mbmm 
m2^mbm^mx\ mm^mw-mm^mth 
zbmitbw, 

1 0 0 2 5 ] 3t^i4. *^0Mf51^t^B#Jt iii 

(f. f?fa¥»*a5W^MxisTi4, friBmi^wfcfr 
iam2coi5«t^is^§^Tis^iiw^ffML, 
a. Mia® 1 ^^Mtc^ffM^ fix v ^ s ^tsffl^sisp 

fc LT^fLMJftfc^TlrfE^gPW^^il^S - fc 

t«to. wia^iiftiWffMU frmtxfSTi4, 
1 0 0 2 6 ] <a\M, ^wficDimtcmmmmizxti 

H\ fflna^#*M#MXST14. mSHl^Mfcmr 
ia®2<7)iIMi:^l^$^Tl^gP«&ffMt. 

a. iwiam 1 mmz^mmtix \ \ & w&mftmm 
b lxc^a ^y'iixmiz^xmtm^mn^mth 
1 b iz x 0 . tfjia^wftgc 1 1 i mm 1 . luias^xgT- 
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(i, mmm^m^mmt Lx^^ym^zauxm 
wmwm^mth^timtL^. z\z\x\ mi 
^mfamm^woMxn, mmitm^mmt lto* 

[0 0 27] ^mmm^mmcomm^xti 
(f, mm^m^wmxnx-^ mmmmtmmm 
i <7)®mzwm4 ty^iuti. zttzx dims tut 

[0028] s£w±, ^tycowM^mmco&mizxtL 
(s\ mti^m^mmmxmxn. mtmx-mk-t^ 

-mmnuz i. o m&h z 1 tzx o . mie***^ 

*f3!L, fufB?*^XgT1i. mfE^Jfl^PiSPfc LT 

[0 0 29] *%BJo0il^J|^fjt J;ft 

ft, MIES? 1 ^W:WFM$ftTV^f£ffl*ii^ 
W^liU MIE^tX@T1i, lufEfl^ffl^ilgP 

KfcuT¥^a5#£M£U friEfi^ffl^ii^^Jwi 
iHi, frlE^ffl^^^hMiiJ; 0 tgaSA^v^ t 

[0 0 30] *^Bfl^20(IH(i. ^**gPM^Sjt 

x^mmmm-u^xMk. imm^mtPmt 
hko izmm^mm^mm?, i c^fo-as* 

U Clftfci;0, mIEI£^W£, frfESffiI£lSW= 

s^igi:*-^ fTfE^ffsiii. mwm#ms<n 
mmxmizmmxmm $ ft-fcfct m£¥Stt8H* 

[0031] *mi<?)m2<7>fflmi l m&wm)mzt5^ 
x. ^m?Mm%mmmmtz£tiii. mzitfm 

[0032] igv^i, ^wmmmmmmmiziti 
[0033] igv^i, *mioim%mm<?>}miz*ti 



[0 0 34] igi-ii, *ftngatf& a v 'i| Site J: ft 
«\ f?IBI5k*Xg(i. mlEmi^gP«^feffM§ftT 

fi\ i»*Xg(2. mlEmi^gP«^feffM§ftT 

[00 36 ] g^ii, *^ 0 MfS^HJSto^jt j;^ 
«\ MfBK&*XH(i. lufESl^M^feffMSftT 
v^^ilWIitfev^tufEIS^W^^M-r^XS^^ 

[00 37 ] s£Mi. *^BMf31^ffi^ff^t ift 
(i\ ffi«*Xfgi±. ffifEmi^iW^ftffMSftT 

>f ^-yaAJitfc^TWfES^w^^wsiis 

mrlE^StgPti. ^xnxt°^>-w«ilJI£ 

[0038] WJoMftliJfc^lfc J:ft 
Ji\ HuJEIift^ ! ! Vi i . Htr JS^ri 1 Mi^MC: i^mmiiX 

[ 0 0 3 9 ] i&Mi. #3&Hjj£># B&SSJfcc^JBt;: J; ft 
(£\ f(»£XfSii, MIBmicogPftt^ffM^ftT 

(4\ HuJEIift* r.Sfi. fu jEmi 1 MMSftT 

yaAitfc t ^xmm^mmmttxm 

[oo4i]i^i ^wcowmttmmmmizxtL 
«f. t?ta^*xg(±, frfE^i^iiW^wsn^ji 
iit^^TtfriE^gp«^*iit-i>xii^#^. frtE* 

[0042] *HBSc?)||3c?)Mffl(i. 

nmmz o hm^izftimzMm-T&ftimMfSx 

fl Pr . fyIE# »fi ! ' j _ t ii 
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[0043] ^wmms^mmiza^x , *%mco%- 

&&tszt&mL\,\ z\z\x\ iuia^*x@(i. mm 
m i nmttz^tbj&tfLztLX \^z>4* >&XM£ts v ^x 

[0044] *wmm4 commit, ^mw-mmmM 
-tmzfa o . mm-i xy&xiz ± ^xwm^titzmmm 

s s «§xg t , ffis^w* 

*xitmmmm x o ^Mmrftfltsram*-** 

[0 04 5] *^BJ^50f|lJffii±, ^frg^fSft 

m t it^th^mwmmmiMimzti \, ^xm-th 
ztiizx"), nm¥m#mmik-t& z t mmb-t 

[oo46] ^mcome commit, ^mfommcomm 

hJMb^iztszbzmmb-th, 
[0047] jf%moow,7 commit, ^mtkmmcomm 
imz# o . mmmTitmm-htzsbcom^mitmmiz 

i»jf i o m^m.izmitmmm^-th^mwmn 
izm^mmMTkmmmm^mm-^iMb . fnefis 
h yy'j^^iftM't^iMb it-k&z b m 
mb^-h, 

[0048] *^H^|g80lIlJH{i, ¥#tt§ggfcfll 

[0049] ^moom 9 commit, ^m^mzm 
n^wftiiWii. ±.mco^wMcDm2commizm> 

[0 0 50] 

[^onffi^ff^] iiiT. ^mcoim^mmcomm 

[0051] ^mncon^mmcomm^zm^mwm 
mcommmit. m^mi-itmm-htztbcomj-m (M 
in, m^siS) ^mmiz^L, \^mzm^^m 
mm (Miit. s i o 2 jg) mmmco^xit 

' et1 g l i^i 'imizmmm^^-th^mfa 
^ ( Ags^tii , so i s so i as ) £ 

t0ff^S?-^ffM^I>0£#«^MXgi: , 0gj^?# 



S£ b lz i 9g^tt&#£iIfl^l>itraSi: 
[00 52 ] ^WftiiWfSXfSTIi, #UH\ 2KtO 

mmm^m^mmim itzmizm^mm 
^mtxximm^smcoo-hT^m^m,Lx^ 
mm/mmimmui. so mm) zim* 

m*mm^hw&*?4 ^ynxmmm-t^mmm 

Xfoh. 

[ o o 5 3 ] ±tz. ^m^mmimTMxit. mnt. 
^7T4Tm^uzmitmwm*m®LLtzmz, 

±lz^ u 3 y«^¥#ttJI£ J&£3-fc!:S £ b lz X *) . 

mfc±.izmmttmmzGL. zcotiz^mfom^ 

[ 0 0 5 4 ] i/S. *»*M^XST1i. 

(fiUif, soiflut) ^^rfs^iiftiJW^fmLfc 
[0055] ^tffl^stgpji. ®&tm=?mtfum (r 

A>f XTn^X ) ^luXi±f*t^#:gP#^tffM§ 

0SM^ffMx@*^»i, mmmizmmm 

[0056] ttz. mitmmmt. mm. 
comuco^m, zmmmcwm%t\ 

n«<M*>&xiz x Dxmxit'mmm^Loi 

4*>&Am. ^ltZKWl^h^zhcof)\ Bi| 
[ 0 0 5 7 ] ff ftffl^il^tt. 

^mmi,zbtznxmmzjfMZfixu6 z\ t mm i 
wzmni-^mbco?mxmz\ o a s„ 

[00 59 ] (lAO^-frS) t i 0 . fllSffl* 

m^MM^~t^mi^mm \m rs^icii, mis 
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mhi it < i f urn m ^(-^i ^^ft'-f mizim^ 

[0060] mrt, *%Bjoftne^j^oM^ss^ 

[0061] ( i ) ^tsffl^Miit L-rm i <nmmm 
mmi. Mitmfimmt trim i v&lmmx o t 

[0 0 62] ( 2 ) ^ISffl^Miit ^SA 
/Pf«^>i±AJIl:fi?fflU j»^ffl^Mi5hLT^?L 

[0 0 63] ( 3 ) ijfsffl^iia^ Lxznmmtmm 
u mitm^mmb ixim i nmrnrnx o t «« 

[00 64] ( 4 ) ^iftffl#ffiai i LT*5PH * >7±A 
Ji^>f ;T >i±AJl£ SUB L . H^ffl^itgPi: LT^r 

[0 0 6 5] ( 5 ) «B*lfi!i UI 1 tf^rnx 

1 c^^nxe?* i^/MfcgJf J: 0 
v ^ IS 2 ^foi t? ? # ^ ^ /H&H* £ fiW § . 
[0 0 66] ( 6 ) ^iSffl^lfilt LT/KfPM ^>i±A 

[0 0 6 7] (7) ^ISffl^MiifcLTML^Ji^ftffl 

[0068] (s) soi mmmttMttim&mm- 

^M±AJl^^^M±A/i^SfflLTS^ (KO^ 

0^»*ilAlfiliJili)i (f^Uif, soi 
ait) zmtfLLtimz. Mitmmmtix. *mj* 
y&xmmeu ^y&xmitmm-h « z<&§&^ w& 

[0 0 69] ( 9 ) S I MO xmz*. O^SWf/ftg 

mmm (mm. so mm) jml^ic, mitm 

»*JE/ffiiiJi1f}i (^Ui£ , soiffii) a*#t;h.& 



[0070] do) ¥«*Ji&t«yi£*^i>si 1 

01 sit) ^th^mms^mm-h. wmm. 
[0071] (id mm^mmmmm^mmm^ 

txi>. m^mzmmzmftmmzti v ->t is^w 

[0072] mmftimmmte. ¥m&m/imm 
mm (mm. so mm) coimmm^Lxhx^ 

l (JJEtf) ( 1 ) ~ < 7 ) , (11)). *m\kM Ifc 

&mmmco{mmzjtmix *> «t ^ l ( ±ib^ ( s > - 

(10)). (rvs^x) offMmtffMLT 

[00 73 ] @fM^^ffM$iX^fi(^»*gE«^j» 
ftffl*»Hfc^-c^WI> ; fc iz X 0 . Mi-if^Wn 

3 wmm^ -y r-i/^commzMLxui . 

[0074]^c?)J;d SraWfcfrSiti, HRt:0ffi3im^ 

mcombti:*), ifri>axhmzmtifzi>cox%& , 

[ 0 0 7 5 ] £ £T\ 0US«^^ffM§il^^#:gPW 

la) ^§ mm#mi>^*mmmm*'cm 
z)im^t. mm^mnmssmsLm-Hfrtz 

mMmitzmm^mmmzisux^m^mm 
m&ztm*L\,\ m&mtixn, mm. ^ 
un>ox.A. mm. &m%t'$:tmidz>« mom 
(j, mmmzii, m^iLnxmm^-mw^Hzmm 

fcfit;^*§tL§ . x 0 %ffim®<?>mmzR7L 
x . ^vmt<m®m^*nmML%tf^wm 

\t\ 

[oo76]ht, x 0 mmfcmmmmiz 
^xmm-th. 

[0077] [mi^mmmmi mi arumi b 

[00 78] if\ STEPK11 Hl^SS (prim 
e waferXiiseed wafer) LT#ISb b hS i 

mmi nmmtx-. *<7>£m±.izMmtLx<7>2> 
urns ijgi 2itmm-h« z^mmn, ze>±.<m 
wm*M2<nmmz^wtfhmkJMxmm^tih<, & 
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mmi* , m i «s« t » 2 com t s- «^ txm^ 

?LMS i 11 2 ) fc^vc#«i-&#«igfc£-£tr. 
lcoi;5^&£fM££X(iSl^£ (JttO^iHt^) t 
uX MIS i Ml 2 (i. fltefcf, 

^T'*IS H H B S iSSl lt^IMPI^JMXi: 
tj;^TJFMTlXfc^X§=l> 0 

[0079] mfPMSet LT(X n 
iYjm^mm. wcmm/^? /-iv^tsm 

bLXH, Mllf. UFTmW. (HFm8=4 9wt 
[0080] ttz. #?LWS i M 1 2 ££^fc#?LJgtf) 

it, ^mm^iwsimi 2a, Mimico 

#TLS^^I>lgl^?LWS il. -ccoX(X mico 
2: #*f£U\ lco±?&^Jiffi>I£Sffl 

ttCct 0 „ m^miiMm 1 3^jferstfe^ 

T, Ulco^TLiCs iJiXtx XPfPf^&i^fLW 

1 1 3 *mmt& z. t tf-cz & tMz. wxmjMiz 
1. nx\ mi<v%7imtixi&, 10%— 30%** 

C0^?L8tLT(i, 3 5%-7 0%**#it<, 4 0% 
-6 0%^jg(dfriU\ 

[008 1 ] €f»«Mcfc LTJJEwa^S ( H F«K 
#'4 9wt%c0?fHbKStli : X? 7-^=2 : 1 ) mi 
fflTl>*§-£(X WitT. €»ft^JS8mA/cm2 % 
ffl5-llmin C0*f+xm 1 Jf ( MM ) £ Xj£ 
U &VX\ iSfS23-33mA/cm2 s ^jg^ 
ri80sec-2mi n cO^fXrlg 2 Ji («?J) 
ItSIWWilH. 

[ 0 0 8 2 ] &VX\ &CD ( 1 ) - ( 4 ) <7)^&< fc 
i^iS&Ilt§it^»iL^„ lit, 
(IK ( 2 ) ^IKW^I t L < , 
( l K ( 2 X ( 3 ) fcllfcHSfrfS I . ggWX 

ax ( 2 ) . ( 4 ) £ wmmmtz zttfmzm 

LK (1) , (2K (3K (4) SrJIfc:SIHrt«. 

[0083] ( 1 ) #?LWS i JiofLMtflM^ffM 
XI>Xg (TUBtXXg) 

icoxgXfX ^?LflCs ifli 2<0?lJteBHfc]R J frSfl: 
M^coffilIJI£JFMU IW:±1 f£co»ItJ;l> 

immii, mm, mmwmm^xmmm mm. 2 
0 ox- 7 0 o°cmiil< . 3 0 ox-5 0 ox;#i 



fit ^?Lflfs i JWl 2 COM 1 1 it Mf ' IHkJIfW 

tsm&fcziLWs i ji 1 2<?mmm-tz. t ti^tn 

[0 0 84] (2) *^-Jfy^XS 
^XS) 

■icOXgXtX *l»£Mfs7£ttS?ffl^fcfcVvt8 0 
or — 1 2 0 0XT\ ^?LiTS i Jf 1 2&BtfLZtlt:m 

1 cos« 1 mmth „ ico»i(; i 0 . # 

?L® S i Ji 1 2 cofifficO?L£S) & m^fih-f S 1 1 ^X 

# h t mz. ^iiM s i m 1 2 nmizmmm&ft 

[008 5 ] ( 3 ) EMJKSffi^XfS ( X U >f yy'x 7 

y 3 yxg) 

^?LMs i Ji l 2X(:#^?LiCl l 3 Sr^S^I>^ 

f.x « ' i i ie ^i i j > xl^ihi 3 mmm 
m>mt ix. im&ximimmi 3%mi^:& 

H i: *W i L v \ I to i 5 tcfcmmz J: D , ^TL^ S 
i Ji 1 2c0^fficOJJ5XcOV^ 7V-v a y^lEJSS^, 
^?LMS i Ji 1 2 <7)^H<7)7L^^±TS H t S . 
fiftWiXX «2fS»>2 0 ti m n, i nj'l |- m L 
<iil0nm/minHT, ± DffS L<(±2 nm/m 
i n jaTt=Sr4i 3 ^JI^ffi^^iiM-tS^lTIi 

[0086] ( 4 ) ftfiK-^ V ^IS ( tfiia^-df >- 

mm*~cmtmznm-& ztizxv. ^iim i jg 

^X(±^^„ 
[0087]» X'\ S T E P 2 com 1 S^X(±, 
MS i Ji l 2X(c4^»f*Ji 1 3 £ JFMXS . ¥«#;Ji 1 
3tLX\±, #l£ H B H s ijf, IM^s iJl, # B H B fs i 

Ji^COSiJi, GeJi, SiGeJi, S i CJi, Cjf, 
GaAsJi. GaNJi. AlGaAsJi. InGaAs 
Ji, In PL InAsJt, S i GeJi/S^-S ijf, 

[0088] d0< X'\ S T E P 2 CO® 2 $WSXU, 
#;Jil 3co±t^gJi (fiaRKS i 0 2 Ji) 1 4^ffM 

iwii^ ffisffl^fifJii 2coxc fiiaJit 

LTCO. 4^#frJi 1 3 aV^gJi 1 4 £ 1TXSSI 1 OS 
fiDSMiSftfl 0^'f#^iiSo ffiSJil 4 fc LTifii^ 
s i o 2 Jf (±, Mi-(f , o 2 /H 2 #H^, 110 0 
X. 1 0 - 3 3 m i n cO^XXfi£§ tl#l> . 
[0 089] JXJiOXgfcaMrLT. STEP3MS 
TEP4^JJ|§^I» 0 STEP3t(l m2cO»S 
tmmi ; handle wafer) l^liWi tTcO#IS H H B 
S ift«2 1 Sr^tT. ^OX^HX^ilJifc LT 



(11) 12 003-781 1 7 (P2003-781 17A) 



mil m 2 2 zmmtt , z. <mmm\±. mm^& 

mmm-ctoz. m&s 1*2 2ta, mm, mmw 
mm (ftjm) ^xm^simL2ii=mmmm 

fnmxhh, x^^m^mzmf&t. mmmmm 

tLXli. mm. HF/K^t (HF}J|S=4 9wt 
%) i:x?y-;L^#TO2 : 1 VMS LtzMa-WLPIS- 

[0 0 9 1 ]®2<7)»D^?UIS 1/122^ £l<9 

mwmms i « 1 2 i o &fls$w®&#*K^ 

®2«SS^?LMS iJf2 2i±. m 

1 coS^co^?L^ s i m 1 2 J: 0 i , An*)* Jfc>j#'h$ 
l^i£«LU 0 Sll<D»D^yLffS ijfl 2 2:31 

2 LH S i Jg 2 2 fc Wftt OH£f£ff 5 

tLx\±. mm. mjmmmmwmL<\i& 
mm. x(±, mM<mmi<i*mmm&*$3Z 

[0 0 9 2] STEP4TML #?LfCS iJf2 2±fc, 

fiE^)Ji$tt-i>^^w§iiiSii2 3^M^i» 0 i 
tnzx^o. mm ftim 2 2±.mmmm2 3^-t 
&m<vm.2omt>ti&. mmmm2 3bLx 
it. mmm^B^u^ym^ u 3 >w*?a-e^§ 

[0093] m 2 comma.. m^ B s i m^s^ 
2 mmftMMitmm-h z. t asm 

[0 0 94] ijCV^T, STEP5T14, STEP2^g 

xm^titzm 1 oas 1 0 1 s te p 4 ^mxm^Ktz 
m2coMM2otit, mmi4*msmzLt:. m 

(bonding) $^TIS^S« 3 0 £tf*f § . 

[oo95]^fc, lain 1 4 a. ±ieo i o cm 

S ijfl 3fIfcffMLTtli^U m2OSfiC2 0_ht 

mioa«fcm2oss^i^§^^t. hia^ 

gjfl 4^Sttiifc^| ) *W#cii (Mi(i\ #ISffiS i 
«) 1 3ffltffM^I> i fcti 0 . HI «SS 10tS 

2 toss 2 o t<7>m&%mzmzmfrt>mi*w&z. t& 

X% htzfo. X 0 Siftfitf) S O I S«^<7)¥2i#M£ 



[0096] asi ota«2ot&is^§^ 

*J£Lv\ ^OJKS&O-Pli: LTtt, 1) N 2 

f?HSL 1 1 0 OX:, 1 0m i nCT)^X'Wmimm 

U 2) o 2 /n 2 mw%. 1 1 OOt, 5 0-1 0 0 
min«'«i SrSUfrfS^na^if 

[00 97 ] >T\ S T E P 6 IS^SK 3 0 £ 

a. mm. mMmi2izffi#c?>m£ftM2it&ij 
-m mm. mMmi2izm.mn-hjMsim. ^tl 

WMl 2tagf^#JEE^EK&irr-&*^) . #?OT1 

2iznLxmw£ii^ztim\\h&£oi l zLxmmm$: 
u^zmir^z^miiTm. zummi 2 mix 
^mzmmmzMi&^m mm. m&miz^fi 
^m^xmmm^mzKm^mm^mm^, 
mimizj]&imto& £oiz ixmmizBiMfiMz® 
, m^m^znLxmM/^^zM 
K-t&nm. ^imi2mwm£'cD ; m^*^ 
-*wsm ^iwmi2mLx^mmcom 

x 0 %tm%yis- f ) tit x-t^m. 1 2 

#?LMii 1 2 i&G&WLnfflmfrbfmkZiti n t iz 
x<o. m^im\2^wmm^hnm, ^mm 
t ixtm-rifs^Mm 1 2 mumumm^wtR 

[ 0 0 9 8 ] £ £T\ fiS=Sr^ (4. I^S«3 0 

■ftm^BM t ixco^imm 2 2 xm<xmm^m 
mt Lxnmmm 1 2 tisv^^stts - 1 T"fci> . 

^?lms i Ji2 2commmm$:W£mmmk lxco 

^IL©s iJii 2J;D l>m< LXis<Z\b&13-£U\ 

[0099] WLvm, mm j mmt ix^iims i 

JI2 2^JU^»e^^f^ffl^lfJit LTO^ 
fL®Ji2 1 ^hJWI^SW^Ej; 0 t5S< LXH< Z. 

btm&ivK z\mm\i. j m-)smtLx. ^\mm 
{z^mnhjm^m^mmmmmnx'th^tm^z 
wzmLx^h. mmsmmt Lxnmmmi 2t 
titts^si^i s t . imzmmm 1 2 tfp^-ra 
trfcft. mymmxhhmm ; mmt Lx?mm 
m2 2\iz&ft&$mmz. ot< ^iwmcwmm 
mmt. mm. faiii^itsi (m^h\ * 

fe§ B B B ^y3yji) Mitm 

mmt ixco^iwm2 2t,zMm-t&mzmmm2 3%: 
mmizm< 1. %mm j mmt Lx^mmmi 2\z 
wmth^mm 1 3 *wm\m<~$-h zuz 
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4 o . mmimmt ixomiws \M2 2<mm& 
■?mmm§LmWi.mfttm t Lxmimm2 1 
m^mmmmx o t>§$< -r & - 1 a . 

(4. ^tffl^(8WfcL-C«o^?L©Ji2 2tB^rSff$ 

mm2 3nw.mfflm£±z < i a« 
mfrt>mzmms2 3cosmx^mm^\^< 
D . fMSffl^MiitLTo^?L©Jii 2wmti* 
m&mi3<7)W.mfflm£'hz<L mm 

OX -y ^>^>SWi 1 3 OX yJWffil* /h§ < 

ixnznms iM2 2<mm<7>wmim]£z&mi 
j mmt Lxeo^mm2 1 <mm<7>wmm&£ o 
i & < -f & - s . 0 i o m^m^m^m 

[0100] STEP 7(4. fimWym 1 OSS 1 0' 
OJp£ H B B S illll _hfc£?Lfffl 1 2 aiiiWS* 

*TC(4. jmZlLMMl 2 a*x 7 f^, we. w 

#isn s i as i i t±, m i lt<o*isa^u 
3y*«i i, xnm2^mmbixcom^u 

[oioi] step 8(4. ^mtkcom2comm2 0' 

_t^^?L«M 1 2 b^S®-tl>^tfe^T^:j£t 
"C&Gfc § ft* XMXfo h . £ OXHT14 . m&ILftM 
I2bii7fy/, WIS, ML **£Hrtf®75tt» 
fflM*T'O^MH^;4 9^*t-|> 0 

v ^m& s &mz>j?%^®&. t tzimxmzh ^ >t mm 

k & ^ 5r^i|^t(4^-f L *> ^£Xfg£ HJfrf S^fi 
=5:^. C:o4 5(=LT4^#;aS4 0£«£iU>, ^ 
«#dfi«4 0(4. E&^£^Lfc&t^ftfl#«Jl 
2 2 fci^vcflflg-fs c: 1 1 4 ^ita^3 SIS 

[0 10 2] STEP9XU. ¥mfo&M4ot,zmm 

tsmmmu i ^^-rsxs^^tj. ^i-ssrr^* 

^xigo4 0P«s#;fijtouTi4^arrs o 
[0103] STEPlOT'il *S0*&4 1 

titz¥mik£m5 o £««^ft*«^ra^iitJi 
tLX(omMm2 2fc&\*xttmt&. ztuzx*). 
¥-m&&M5 otmitztiz . mm&mfcmL5 1 

LT. STEP4(^UTJ¥§liSJl2 30JJ§^|s|S 



[ o io4] immmmmmt ixa. mm. 
^nmm2 2^^i±mi¥m^iifm (mm, 
mmm 2 2 \^mR*m&m. mmm 2 2 izm 

i^i-^^s. %wm22 mbx^mzmmm 
mitmithum (mm, s^fficw^ffi^tsi 

*«jn*>s 4 a t Lxmmm^m^z\a\m^^ijm 
%ki . m^mmLxmmijmzim-rtijm. 
mmm 2 2 tzrnm* zmm^v*?- * omtz 
urn. &Lm2 2t,zttixm&mz<m®wfrt>mr 

yv-Y) mx-tium. ^iwm2 2izmm£H: 
^mm^wm^v^-^mm-t^m. ^\MM22 

MM2 2^ftWP5S^itl>^. ^Iffl«t Lf«frf 

s ^7L*:n 2 2 ^m^mucomm^mmmz^ > y f- 

[0105] STE P 1 1 (4. TO^^frS^S 1 

\z^\mm2 2 *mm\sX\^h^te&^xm&.% 
txm&$ii&T.nxfo&, zcoxnxn, m^^iw 

[0 106] STEP 1 2(4. ftmk<nW,2<7)WKb I 
ZCOm&S il!2 1 ±^IWM2 2 b *WS 

XHT14. «S#?L«Ji2 2b^x.yf-y^ we. W 

tzimxmzm *x mm t & v ^t(4^ t & 1$ 
^yisi 1. xi4H2os«fc Lromig H H B ^U3y 

«2 1. fcl»^i4. ^OfffiW»#;fflHfc LTfOfflS 

[0107] [®2o»soff#j] mmmmmn. 

[0108] H2 A2SttX@2 B(4. *»S2£?)11 

[0109] i-f . S TE P 1 0 1 T"(4. % 1 OSS 
(prime waferX(4seed wafer) WLV^MUVik tT-f-ln 
H H H S iSKl l£?pff LT. ^OiUffiXtffi^Ji (M 

i(4. s i o 2 1) lAzmm-h* 

[0110] i^T". STE P 1 0 2T"(4. Ifegif 1 4 

^w§^^#g H B H s i as 1 1 oF^g^s t7k*-< $ 
c\co7mj7tym.mi 1 2(4. ^^ffl^mi 
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btx muh . z coxmiz z <o , %mm 1 4 1 #*>r 
^M±Aii i i 2 fc^iatii, LT^ms H H H 

S ijfl 1 

mzmm^wmxmzm^tii . >f ;ry&A§iM£ 

ffl^^S^. 7°5X-?*taM^>1±A£ (Milf, H 
H&H#-^WO 9 8/522 1 6#4i*tiE»$;h/0> 

[0 1 1 2] STEP 1 0 ltfe^t, ffigJIl 

b h hIS i Jf^<7)S i Jf. Gel, S i Ge|> S i C 
JI, Cf, GaAsf, GaN/1, A 1 GaAsf, I 
nGaAsf, InPf, InAsJf. SiGef/I 

14b^&Zbi>X'$&, 

[0 1 1 3] ULhOUflfcMfT L/C, STEP 1 0 3$, 
V'STEP 1 04Pmm$tl&. STEP3T14. H2 
OffiKGdfSS. handle wafer) g£W4^«fc l/Ctf> 
*«hf&S iffig2 l£2ftlLT, ^iftffiXOfftffl 

t LX<nitf[MM2 2 fcjftfct* . ^?LJrs i M 
2 2(4, l»fli (rb£IS) tfrTJIMSfts i 

w&2 immitmm*mtzuzk~>xmmt&z 
i o 1 1 4 ] zzx\ mammmt ixiz. mm. n 

fcLT(4, mtf, HF7K^l (HFH=49wt 

%) t^?s-)l£imik2 ■. lXiM&UzM&mm 
mxhh, tom. #TL«S iJ!2 2^5VHC#TLJS0M 
* £ 2 Jf ELb?)Jl £ & ^ HHii t L T t, J: V \ 
[0 115] STEP4tit ^7LWS i 12 2 Jit, 

fiEoJ¥$tt-S^ftOJ¥$H»^2 3 &®j£-fS . C 

*u=j: &<ftffl#fiui2 2_htjp?pgii2 3&^rr 

l>^2OSS2 0^'#^tll.o W$lfflSM2 3tLT 

[0116] & 2 oss«. mis H H H s i mmzm^ti 
~r. Mt^yr^^smxh-oXhX^. -ttb-h. 

mxhtamxhxvK 

[0 1 17] ijCV^T, STEP10 5T14, STEP1 
0 2£gTf#£>il/tff?ltOSKl 1 Ob STEP4£ig 

xn^tifzm2cosmi2 0bi. tmmi4*mti2: 

olZlX, MSTii^(bonding)§itT!^S$U 3 0 
LXhXVK 

[0118] <%^X\ STE P 1 0 6TI1 *S£*K3 



0 £IIK«^^«%fftSffl^lfJIfc LTtO*«J * 
^Iffi^fc LTJ4. M£if, ^a^ftiif^LU. » 

amzmtz 1 1 * o . j ^>i±aji 1 1 2 fltpsw 

t*fet4^B[«a/h=SrffijH3&^-f «. - fc &mtix 

^5. 3 £JIt4. Wiif. fjtJ«Ji(micro-cav 

ity layer) fcDftfifU. ^^SilfStfc^T^a^ 

Sffl-tS £ b t i 0 . IS^SS 3 0 £ SM^BUf b L 

x^nmm 2 2 Tfi& < TfMtffl^iiii t uteris 
j ^y^Aii 1 1 2 tisv vc#srr & - 1 s . j 

^y?±A)f 1 1 2(4. ^?LWM2 2 i 0 tffi^iSJgT^ 

[0119] ±mcommmzitix . ^m^tty 
&ajii 1 2izmfc?)j±3j*ftmzi£&i3& (fijxif. 

7RSJ^y?±Aill 1 2t^£tT^Mrfj£. 7K«^ 

4-y?±Aiii 1 2^mmmi±^mai-^umw) . ?k 
*>f*yaA«i 1 2i l znLxmw.%i]foi l zjjmuh& 
idizixmsmmAzm^z^^miim. * 
mj*>&Ami 1 2i l ziaLxmzmmm^mi^ 
1m (mta. m^m^mmmmmm^K^z 

oizixmmizmijMz&mzit&ijmKZ) . m 
&m^ixmw&iTMzw£ti>i3m. rm^ty 
wj»i 1 2{zm^m:b^wm^)v^~^mth 
urn. *fPH^-y&AJfJii 2tz*tixmrmL<mm 
miFittemizymzMimm mmii"( ycoz 

d %m H=Sr 7'V- H ) ^ # A^S f Sffl t# 

So 

[0 120] STEP 1 07i4, ^ftO^lOSKl 

1 0 ' omiSfPa Silftll ±t**>f ^y^AJl 1 1 

m-?3>&. zcotmxu. jsff**>f*yaA«i 1 2 

^. ;<?)J:3tLT#^iil>miS H H B S i SKI 1(4. H 
1 coaSt LT^ip-^^UnySKl K X(4^2t0 

m.t Lxcom^vaymM2 1 1 LTfOffl§w# 

[0121] STEP 1 08(4. J jfWk^>%2(^mi\ 

2 0 ' uzimA *y&xm 1 1 2hfm^&m^z 
a^x^z^xmm^tihxMxhh „ ^oxgT- 
(4. »»**>f *yaEA*i 1 2b^i7fy/, sf 

Ltl^*XS^Hi|-ri»^(4=5r^ 0 ^coiiofcLT^ 
#*»K1 4 0^Sit§tLl> o ^W#cSSl 4 0(4. 0 
S&ST-^MLfcf^fiira^ilJii 2 2(;^uT^il 
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[0 12 2] STEP 1 0 ¥#flt*8£l 4 0t 

[0 123] STEP 1 1 OTIi, JMKHIIIK 1 
3tofi«ffiS 1 5 0 £»«3tJK£«£aTO^ 

0. ¥«#Ml 5 0*«$fLl> o jl«7)¥>»f*S 
fU 5 ltOJ¥§(±, i?SP»^2 3^Jf 

£#jilt. step 1 0 4i i z&\^zmzmmm2 3^ 
[0124] ¥m#m<oftmjjmk L-m. 

ikcDffij±%mni-&irmw) , ^?LWJi2 2fc*rLTS 

L«M 2 2 KiB^&^^x^l^-fcffi&irtS 

7V-n £J¥A-fl>*£. £?L**2 2fcl&Mi*-£ 
fcMr«Mix*;i^-£fiJffl^S:l^ #?LIM2 2 

«c;i2 2£#«3ss^^ ^si^fc LT«irr 

S #7LiCii £ IS^SIMJH^ ^ iifKW (:x .y y ^ L 

[0125] STEP11K1 ^KflW«#M 1 
5 1 ^?LfCJf2 2 a*^LTV^^ti5^T^S 

izmtzmmzti&TmTfo&, ^tmxu, 

?L«C/I2 2a£x.y^y^ gf«, fiffi'L /KfSSrfrttl 
[0 12 6] STEP 1 1 2(±, fiMtk<vm2<7)mUb 

Lxcom^s imm2i t\zmmm 2 2 bimstt 
&^z&^x&mzmtxMm$tiz>JMZ'fo& . i 

OlgTli. S^TL®if2 2b^x-y^y^ flfg, 

£ te&njgfcrfc v f$Mk t£ ^ym^tziiS-r L i> 

&m^B$ i SS2 1(J, HI LTomiS H H B v 
U 3 yS« 1 1 . XtiH 2 Wlfit LTomiStTB^ U 3 



y»K2 1 1 LTfra§w#i> 0 

[0127] iM3 <vmmmm] ^mmmmu. 

if 2 2 Krni b° 9 * i/WM fc^lS L t Wfe 
[0 128] m 3 AM/1213 B(i, *^^3^Slfe 

[0 129] ft. STEP 2 0 1RV20 2XU. M 

1 commmmtmmiz lx . m^mmm 1 2 

mmt ixco. *mtkm 1 3&ot#)i 1 4 £^ 
-tsss 1 <nmmm^mM2 1 0 £«t s . 
[0130] s te p 2 0 3 Tii, m2 common a 

$L handle waf er) ggV ^igEW t LTO#$g H B H S i 

2 1 £*ff LT. ^^±SH±t*iliifc U^fn 
xt^df^^^jf 2 2 2^ffM-fSo 2 2 

2 2 2 t LTii. fiJ^H\ TifitOS^VU nylfit 

SiGeJf, SiC^ffjfTfcS^ Ga 
GaAsfnit\ 
[0131] STEP2 04T(i, ^nih?^fy^ 

;«^M2 2 2±t, ®&m?tfm&zivfcmm:& 

MXlii- y Tc7)J¥§ * \m<7)B $ t-t S fcft^JJ SIBBIS 
*2 3Sr^j«-fS. i*tt:i:"9, *WM#»£JI2 2 2± 

cj?$isaEJi2 3 ^w-r«.H2^s^2 20^^ 

mmm23tLx\i. mmm&way*$ 
<0y'j3 >mww&r?b& t\ mmmxm^titzm 

Xh^XLXYK, 

[0132] i2©illl miSfaS i SKfcKBSS*. 

[0133] JfcV^T, STEP205Tli, STEP 2 

0 2^gT#^^HlO»K2 1 Ot STEP204 
£gT#£>*ut3S2?)gSi2 2 0 i:S\ IfeSJf 1 4 
tri 5 tLT. SST"^(bonding)§^TlS^aK2 

3 0 £ f^jS-fS . 

[ 0 1 3 4 ] fciK Ife^M 1 4 (i. ±IBO i 3 ^ISh h b 
SiI13 MfcffM L T t S V ^ L . H 2 OSS 2 2 0 ± 

x. mi^mmkm2<vmmnM^ittzMiz. m2A 
h h h s i m) i 3ffltffM-ri> - fc iz x o . n i comu 1 

1 0 i;H2^SK2 2 0 fc^ff^H^SttJf^^itS" 

Jti c: h s a , ± o ftp a n eo s o i mrnrnco^- 

[0135];;^ mR2 10b£$L2 2 0b*m& 
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tmniw cz<Dmm<D-mbixii. mm. i) 
n 2 mm%, 1 1 o o°a iomi n^^xmsm^ 

HfitU 2 ) 0 2 /H 2 SffflfL 1 1 0 0°C. 5 0 — 1 

0 om i n^ifrtiii zmttzym 
ittx, mm^mmv/xmmm&mmLx t 

[0136] }^X. STE P 2 0 6T"(±. J££*K2 

3 o zwmmmmmzftwimttimt lx<o&lw 

Ml 2tt3^T^Stt5. --T\ 

(flUfcf, £?Lfffll 2tSE*S:fT^atf* 

m, mmmi 2\,zm^mvm$h-mm) . % 
nmm 1 2i / zmxmm.^ij^ztsimhhXd^ix 
nmm^m^wf^z^^miifm. mmm22 
mLx^zmmmmni^m mm, m&x 
mz^mmmmmmK^izmijfotz&mzith 
urn*?. miifo&i&mtoizi iztxmm&m 
uwzmmtmnjmzt') , *s-£#iBfc:**LTSi6£ 
-n^zmm-hum, ^iiksi 2tzmm&i&mi 

wmmmfr t> ^m^mzmmmm ( m i a 

9M 1 2izmmt^mmm^n^-mm 

izbizx*). m^iim 1 2 immm^^m. 
j mmm t ixmmt^iimm^mmmm^ t> 

[0 137] STEP20 7(1 *itf£OJS 1 2 

1 o ' comms immii ^zmmm 1 2 a#a& 

wm, mz^mit^m^x^mmmizx 

Lk&*Ig£§g^S^J;i3:V\ Zff)£5lzlX% 

tiix&m^nSimMi in, micDMMtLxcom 
U3yas2 1 Lxmmztmz. 

[0 138] STEP208il fiMk<r)W.2<n3M2 

2 0 ' x^tl«cji 1 2 h-hm^-f^m^znuxim 
izmtxmm^tiixmxhi, zcoxmxn, mi$> 
Mii2b^x 7 fy^ mm. mm. xmzittm 

^^^z^v^, & tz im^mza^ 
x mm t % e> =5r v ^iziis-t i i> m^xm^mm~th 

tih, ¥«#M2 4o«. mmff-zm&LLitfkxm 
itm j mm 222 ^za^x^mth z t o^tn 



[0 139] STEP2 0 9T11 3 tmWt*«24 0t 

Wx.(f . ¥«#M2 4 0 _ht«^SifIJitSttfIJi 

mzi&mmmm 1 ^^-rsis^-^tf . ^xs 
<oj mm%Mm\iz^uximm-&» 

[0140] STEP210T11 ft»0£#4 1 tmtfL 

%ixtemm&L2 5 o 

mmt LT^xnxb^x-wW^ 2 2 fcfc^Tfl- 

fM^¥«*s« 5 1 ow§ a . J¥§tig»Ji 230* 

^*$iX-g.J¥$^#SLT, STEP2 04lZt3^xm 

[oi4i] ^mtimmcwmijmt ixn, mm, 

^xnxb^^y-v;«4|Ji2 2 2KI#:t0E4i2r#ffl 
Z^hUm (mm. ^rnxK*=Sfi^/i4fc£02 2 

2 2 2fc?l#:OffJ±^epjD-rS^^) , ^nib7 

^>-^;«^ii2 2 2 {znLxmw^^z^tmhh 
k'AzLxnmmu^zKm^m^^m. ^ 

rnxb°^^y^;«^ji2 2 2 tdrfL-CWfcME 

mmmmAzwM^^z^m^^m^, Rja*r&] 
t*3ii*sni)4 j: a i,zixmmm%mif^z®m.^& 
. MsmizttLxmrnttfoizmm- h~n 

[0142] STEP21K1 mum^mwmM. 5 

1 fc^rnxe?* s^;W&RJg2 2 2 a^ffiLT^ 

cOX^TIi, S^xnxb^^^^;«^Jl2 2 2 a 
^.yfy/, Wig, Bffi'J^tiOI^-t-S. 
[0 143] STEP 1 2ti. »i^2^S«i:L 
T«fg a B B Sili2 l±t^rnxt^^j/-ir/HS^ 
if 2 2 2 bs&qgW-tS^tfc^T^tJEtTHSfi? 
fLSlSTfcS . ^^XgT"(±. eSfig^Jf 2 2 2 b £ 

^^^t^v t ^(i^xistfc t ^ 
THSi: =5: ^tci±^ L ^*Xg^ Slfe^l> 
i^i^rv \ IcdX o ltZLX% ^>tiim^B s i 2 
1 (i, $ 1 <7)Sith LTOijiSH 0 ^ U ^ >« 1 1 , X 
tiH2<7)Sfiti: tf<7)*KA^U ?ySU2 1 LTftJ 

[0144] [w,4conmmm] zcommcomma. 
m 2 cvmmmmizti a h wmmm tlx ^iimm 
i i2*m3(7-mM<7mntnm<7)^TUJi¥ j ?*y^ 
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[ 0 1 4 5 ] 04 ARX/M4 B«. *^HJ3^4<7)»fe 

s. 

[0 146] STEP30 iaV3 0 2tli» S?2<7)Si 
W.&iMM k MMlz LX „ *S^^y?±AMl 1 2±fc¥ 

^E*fli 1 3£^u -e«o±tie»ii 1 3^-fsm 

1^S«3 1 0-HmtSo 

[0 14 7] STEP3 0 3M'3 04T11 ®3<7)SI 

met&mtmmiz lx , vnxh^^yt;«fi2 
^i,m2toas3 2o^#s-rSo 

[0 148]<fcWC, STEP3 0 5til STEP 3 
0 2£|£T#£>ti;tlgl^S«3 1 Oh STEP 3 04 
££Tft&;ft.fc8S2tf)g«£3 2 0fc£, f££iJI14£tt 
tf± 5 tLT, SSTIS^ (bonding) ^Tigr£M3 

[0149] STE P 3 0 6tit 3 

0 *mwm&&<m%mkmmb lt^trsh * 
*sat i«rr i t k i o , >f * y^xm 1 1 2 rtt^tw 

1^0 ^J^ftJKi, fiRif. fSt/J^SHldicro-cav 
ity layer) bW£tlh. ^ftMXmzte^Xmm* 

tmt&z tizx*). m&fo3 3 0 mitmmmt 

LTO^nxt^y^/W^J^ 2 2-C'ii^<T^ 
fSfflMffcLT^kiM^y&AJfl 1 2ti>WC# 

[ 0 1 5 0 J 3ri>, JifB^MifcfUT, **4 
&AJI1 1 2fc^^J±^#ffl^l>2r£ (Wi-lfs 
7mA * >&XM 1 1 2^*£fT%iitf*ffi, *3&>f 
tM±A/11 1 2KI#;t0f?J±&EpjD-f S?j3^) , * 
H^T^iAll 1 2\znLXWmrtifa£3}imh& 

xd^ixmmm^m^zKM^m-omifm. * 

«^y*±A/fl l 2tMLT¥W=l?BrJtE^£Jnx.5 

sM*i»i^tt§^-6*^», nm^z-^trnhhi 
dizixmsm^KWjmzmm^^m^k') . s 

1 2£j8^£fc*<9^x;M^-£ffi&irt£ 

7m4*>&xmmi 1 2^lti^s«o{i 

1 3 £§JffJ£7'V- K ) fcfflr At-|>*S^i: iSffl L# 

[0151] step30 7ii ftm&comicomffi.3 

1 o ' (vm^s i as 1 1 x^tkj^ >j-y&AJi 1 1 

2 a^^£*i^;^T^a£tT»fe$tLl>I 



g-c&s. zotmxu, n^mA^yiixmi 1 2 

^. ^xdiztxmtMm&s issi ia. n 
loast Lxcom^v^ymmi k x(ii?2to 

[0 152] STEP3 0 8i±, ftflf&O^ 2 OS^ 3 

2 0 ' ±^*SM ^y^AH 1 1 2 b^g^-|>*§^; 

V vt #g iz JSG t T ^ffi § tih xmx fo h . £ OlgT" 

(i. 38^*^4:+ y&AJli 1 2bji7fy?; ST 

»*S«3 4 03&flRJt$^ . ^#:SM3 4 011 0 
^«^^)fML^t^ffl^lfJi2 2 2ti5V^T^Ii 

-rs ; t iz i o^stawbs^a 5gMt*fji£;s«Tft 

[0153] STEP3 0 9m ^»#=a^340t 
Witf. ^S#:*«3 4 0±t3l^il^tvStt^ 

tm. vstt^t;h9y^^^0i?&?i^ie 
cox *)wm%%fmtz'o^xte®m-i>. 

[0154] STE P 3 1 OTIi. *»Eli&4 1 iMfiL 

mmt ix^mm-Mmt u^fnxt^^H 

;«JIM2 2 2tfc^T^WI> 0 ititiO. 

mm 5 0imtt£ii&. wmmmmL3 5 ico 
mzmmm2 3cDmmzimtz, t%b*>, 
mm%¥m&mmz&^xwit<$tiz>m$ it^mi 

X, STEP3 04tj3V^TJP$I^Ji2 3«J¥S*P 

[0155] ¥S*S«0*!Kf&i: LTtt. Wiif , 
^xnxt^^fy^;H3)c^Ji2 2 2fc»0j±^{f-ffl 
S-frS^riS (Wi.tf, ^rnxt^=3fy^;«^Ji2 2 
2t^£fT^Mrffffe. ^xnxh^^y^;«4iJi 
2 2 2tom<7)fffi^EPint-|>*^) . ^xnxh^ 
^fy^;«^M2 2 2 LTSE5r^rinit^^toS 

fnxh7^fy^«fii2 2 2 mix^mzmmm 

\foxU^^y^^iSi2 2 2tMLTlS^SS^ 
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[0156] STEP311!! Mim^^mfamU 3 
5 1 (^fnxt^^yt;«S!2 2 2 a*«8f?LT 

^^isti±. as^nxt:?^ ^)V)mm2 2 2 

[0 15 7] STEP 3 1 2(4, J j?Wi&C T M2<7ygM.b 
LXoom^S i SK2 U(;\fnxt"^ytM 
^J12 2 2 b^&tS%&fci5VVT#gfcJSt-CS!tt 

S"v;WfcgJl2 2 2b Jx^f^ MJg. ffiffl^ti: 

£\ i fctii&Eg fcis ^gi £ £>£v ^§£fcfcfc&"f 

t>tiimM&S iS«2 1(4. moSSfe LTOi^ 
B H a y'j3ylSl K Xi4ffl20Mifc lTOJfiS H B H y 

[0158] im 5commmmi z\commcommn. 

[0 15 9] H5A&VH5B(4, #3&BJJ?)g& 5 O^tfc 

[0 16 0] ST. STEP 4 0 HIOSM 
(prime waferX(4seed wafer) &MSmtb lXm& 
B B B SilIll fciWUL/C, -t<0±^B5±t£gf|ftffl4M8l 
Jit LT^rnxt^Jf ^^;^^J14 1 2£«t 

S 0 

[0161] STE P4 0 2T14, ^nxf 

?*S^/M£gJ14 1 2±tmiS H H H S i Jf^^jSflsJl 
4 l 3 ML, ^o±tffr§Ji (M/L(4\ s i o 
2 J1 ) 1 4 ^ffM-f 5 „ i 0 . ^fSffl#BUl 1 L 
T^f-nxb^^^-v;«^Ji4 1 2 0_ht^apfldi 

4i3£#u ^o±«figMi4^irti»®ioa« 

4 1 oa^tflS. 

[0 1 6 2]JiLtOIgfcMfi : LT, STEP40 3S. 
V4 0 4^Mfi$flSo STEP4 0 3tll Jg20S 
SUSfML handle wafer) ^V^gmt LT««Bf 
H B H S i mU2 1 §r*Pff LT, ^^±HffiX^tffl^Sf 
JIfc UT^rnxt^^f ^^;HS^|4 2 2 £«t 
S . fl^ffl»f4 2 2(1 ig^ffliHUf 4 1 2 i 0 i, 

2 ^fSTSi* fc OTtffioSlt 2 1 ofST-SS fc OH 

£ , ?ii£ffl^iti/i 4 1 2 ofST-sa fc * oTffi^as i 
i ofg^sat on i o <-rs - 1 iz ± ouss 
ttz, ;*ui, awtffl*iW4 2 2fc:iin*>sie 

*£?li£fflMl4 l 2(djufcl>JsG7Ji: 0 i>/h$<-ts 

£ t i l> . £ £t\ ^fgffl^Klf4 1 2 

&WH^ffl^ltM4 2 2 fc U^faxt^^yt/l- 



SiGeJf, S i C«IT'*I>£\ GaN, G 
[0163] !g20M4. ip.S H H H S i SKtPSSSil 

as 2 <7)a«« . iro^Mi^ffM-t i> ^ t vx% i, §p 

[ 0 1 6 4 ] STEP4 0 5T14, STEP 4 

0 2^gT#^ix^miOSS4 1 0fcSTEP404 

&gT#^tL^2o*«4 2 o b it . %mm 1 4 

tri "5 tLT. SSTl£^(bonding)$^Tl£^S«4 
3 0 £f»f l> . 

[0165]^, ffii&g 1 4(4. XIEOJ; 3 fcmgUr 
S i Ml 3ffl|(c)|ML-CbA^L . ^2«12 0 r. 

SlloS«feSl2^S«£|£^$l±*:l!t. ^4A 

ffiHJii4^attJit^i>^w#cJi (m^h\ #s 
B B B s i jg ) 13 fflmj^-rs ^ t i o . m i os«4 

1 o m2com®.4 2 o tcomsmmmmfrmt? 

V&Zb ff-CZ S fcft , J: D ftp a nfiO S O I SK^O^ 

[ 0 1 6 6 ] i mM4 1 0 i:S^4 2 0 b 

fc^ffitv^ ^«iO-Wt tT(4, Mi(4\ 1) 
N 2 »HM. 1 1 0 0°C. 1 0m i n^frf'^IIS: 
HJSU 2 ) 0 2 /H 2 #H^, 1 1 0 0°C, 5 0 — 1 
0 0m i n^fttlJfl ^^Jfi-tS^I 

[0167] &^T\ STEP40 6T"(4. IS^S«4 
3 0 *IHiW5t.S«^^fffgffl^Jit LT^fn 
xb°^dfy ^;«^J14 l 2tiiut»l«. 
T\ ^*«0^il77Si:LTtt. Mm, ^nxf 
^= 3 fy^/«^Jf4 1 2WI#cOj±^&#Ffl§4tl,77& 

(miit, ^xnxb°^=3f^^;H3)c^Ji4 1 2WI#;Sr 
fl"*>Etf*&. ^rnxt°^^;H&4|ji4 1 2 tig 
frOffJr&Epjpt-STt^) , ^nxb"^yt;« 
^■4 1 2 tWLTSE^^It^*»l> =fc o {zLX 

mmm^mAzRMU^zm-,m^m, ^nxt^ 
^i^^jv^MA 1 2{zttLx^mzmm^$.mth 

oi,zLxmmR£Ktti]\iniz®m^z>ijm%b ) . is 
^mmLxmrn^if^zMmt^ifm, ^oxt 

^^^^;«^Jf4 1 2tMLT^SSofflHffl^A ) 

[0 168] STEP407il »^0®10*S4 
10' 0^|g B B H S imm li(^fnxt7^H^ 
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i tzimxmzti \ r^nt % t ^-a^ 

f#^l>Jp£ B B H S illl lii, SIlOSSLLTOJp. 

iSb h b ^ u ^ yss 1 1 , x(±n 2 oss t lt^^s 
y>j3 yss 2 1 1 Lxmm $ . 

[0 16 9] STEP4 0 8i±, ^Stf£0!l20aS4 
2 0 ' ±K^TnxK?*^-WMit£K4 1 2 bs&*S© 

;<0IgTli, SW^rnxt^df ^-wPj&gJl4 1 2 
b£x.y^y?\ ffijg, Wffl^tiD^i-fS. ^nik 

tI^j» ^^H&t^ ^a&. t tdmxmz 

H \ ^T mmtts: W^Ui^-f L i ^*Xg£HJfi 
■tS^gliSrK ^oi;5tLT¥«*SS4 4 0^fJ 

it$*is. ^w*a«4 4 0ii, 0gM^^ffMt?tf* 

[0 17 0] STEP4 0 9TH ¥*fls£J£4 4 0fc: 
f^Uif, ¥3Wfc£K4 4 0±fc**iHiffi«fciSttffi« 

t si« l , m&mtiz v ? y*jx?m<?)®w&F*& 
H£-irtflM»0S&4 i tm-f -&ie**tf. ^oxg 

[0171] step4i o-cii. mmmm i ^jfm 
$ti/^?i#M4 5 omwmmvm^mm^ 

TMhM>» ^fiKi "9 . ¥*I*SS4 5 0MJii 
M*o¥##:S«4 5 loJISii, J¥§lfflSM2 

i3^T^3^5J?2*#JSLT, STEP404Cfc 

[0172] ^mmmottmmt ltji pui*, 

^nxt7^yt/HSH4 2 2fcSSflc<9 J E;fj£ffti! 

(Mi«\ ^xnxt°^y-Y/M£jyg4 2 
2fcm£fTS>&trfr8;, ^nxt^^y+Wt^f 
4 2 2fcmof?J±£EpjD^^£^) , Vnxh7 
^y-W«^/i4 2 2tMLTSiS ! 5r*l»It** I Jn*)S 

xnxt°^y-w«i|ll4 2 2fc*tLT s FfrfclfBrlE 

x o %mm%7X- v ) * # A-rs *m s . 

[0173] STEP411I1 a^fS0¥»#M4 



5 1 fc^rnxe?* ^-WM$£JI2 2 2 aj&*8WLT 

^OXgTfct aff^rnxe^^f^;ns^l4 2 2 

[0 174] STEP412I1 #»^20S«fc 
l/C<alU6AS iS«2 U(;\foxt7^ytM 
JIJI4 2 2 bj&^-fS^tfc^T^tjEtT^Jfi 
StLSXgT&S, ^OXgT'fi. i^fnxh?^ 
^/HS^*4 2 2b*x./^y^ ffilg. fflffi^fci: 

s tuaxetti^T^si: ^^v^^jm-t 

Lil^xg£»f££«%^ ^oidfcLT^ 
^•g»ip.g H B HS is^2 mi oast LTO#S 
a B H y 'jnyiiih xam 2 oss t lt o#s H B H y 

[0175] [mecommmmi zcommmm-c- 
a. fitaffl^ifJi^/K^^yaAiifcLT, s^tfflij- 
sigp (^stJi^ft^o ) ^snossfc®2oasto 

[0176] H6Aa^H6B(i, ^mmecomm 

So 

[0 177] i-f, STEP 5 0 1T1±, $ 1 OSS 
(prime waferXJiseed wafer) |HiMt LTIMS 

AS lSKSfllfC. ^o±HH±t;^Ji (M 

itf, sio 2 i) i4£ffiStr&. 

[ 0 1 7 8 ] &^X\ STE P 5 0 HSiKJI 1 4 

;i«?i^#i, [ i^s iin i mim$iz*m-<(* 

>*W<th z. b \z i D , ?K*^ ^y?±Al 112^^ 
tfe-ts . ; 07j<iM ^ yi±AM ii2(i jgnsffl^iui 

b ixmm-h „ ^ISC i 0 . le^M 1 4 fc7KiM 

^-y?±Aii 1 1 2 bcomut. ^mfomb Lx<?>m& 

S ill 1 3*«84. 

[0179] ii-c. 7K«4 ^-y^t^T. a«^#^ 
x-f^-y&JiALTt ±\\ J*>&AmbLXte. M 

#W0 9 8/52 2 1 6^fg^lEI8$tLTV^) 

[ o i s o ] s te p 5 o i fcfcv vc , mmm 1 

4«;M->T 1 mi^s iJi. ^IS H H B s iJi. # 

SMS ili^OS i Jf. Gel, SiGeJf. SiC 
if. Cf, GaAsJf, GaNJl, AlGaAsJf, I 
nGaAsif. InPJf. InAsJl. SiGejf/S 

14t-fS;fctT"§l» 0 

[0 181 ] iJCl^T. STEP 5 0 3T"(±. STEP 5 

0 2^gT#^^miOSS5 1 Ofc. H 2 OSS 2 

1 £ . ffi^il 1 4 £ J*tf i "3 tr.LT, MSTlS^(bon 
ding)£itT!^S«5 3 0£f^-!> o ^Oft, 
£W^I>^oMJi£lfeLTtJ;^ 0 
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[ 0 1 8 2 ] ifcWC, S TE P 5 0 4 T(±, IS^SS 5 

3 o zmmmmfmwj;mm j mmt Lxoxmj 
t>\ixmi 1 2tj3v^T4Msrri.. c\zx\ s-^-sk 

msm&mz 1 t ± o . >f * y&A^ 1 1 2 

T^S. ^Oio^Jiii, «/J^iHJi(mcro-c 
avity layer) tmftlh. 

[ 0 1 8 3 ] XfE^MitfUT. 

&AJI1 1 2«If^E^fffl£«^}£ (Miif. 
7Kt^ya7Jii 1 2^*£fT%iitrfr£. *g|H 

^y^AHi 1 2izm;<7m]±zmrthiffim) . * 
sm^>i±aii 1 2izm-<:mw.mfi\iMmh& 

iPM^yaAm 1 2i / znLX¥mzmmmmmih 
urn mm. ^m^mm^ixmrnm^m^z 
Km^z^mzmum^, m^iz^muhn: 

£mmixmw.ttmzmm&ijm. **-r*y 
mjai 1 2mwmt'comm^i*-$:mnt& 

*»^>7±AJlJf 1 2^MLTS^aS^)fIffl 
»t Soffit YtftfilffifflasW (Miff-M 70J: 

[0 184] STEP504(i, ^SlfJ^fg 1 5 

i o ' ojpSePhS i mm. 1 1 _htok*-r ^y^AJi 1 1 
m~c$>&. ^xmxn, m&A&Jty&zMi 1 2 

htc^m^zim-f 1 1, ^ xigs- nsfi-r s^i±* 

1 ^SS fc LT o#IS H H H y U 3 ya« 1 1 , Xttfg 2 c7) 
SKfc LTO^IS H B H yynyaiK2 1 1 LTfiJffl^ixtt 

4. 

[0 18 5] STEP50 6il #Si£<7)ffi 2 CDSM 5 

2 o ' _htokH!-f ^m±a/i 112b #g§w-r 

£ t t T mm $ iX 5 XgTft S . CI tftDgT 

L^*xg£»6t-|>£«^ 0 ^ioKl/C* 
»#M5 4 0£«$*l4 o ¥#fts£«5 4 0ti, 0 

s^^^ffML/iS^tffl^iyii 2 2tti^f *st 

4. 

[0 186] STEP5 0 7T11 4^lf*M54 0t 



P 4 I ft.1£1 0 I , t r , r Is rftffii 

i mmtcmmiz^xmm-tz . 

[0187] STEP508T11 ft»0£#4 1 
§tut¥##M5 5 0 £«^W&£«S§£iIfl^# 
Stiff fc LT^mioaSh^2^aKtOS^ffi5 9 
OfctJWt CHUN'S. Z\tlizX 0 . ¥«#M5 5 Off 

[0188] ^WftMO^ffKj&fc LTtt, W^if. 
te^-*H5 9 0^j£#:^i±^^#ffl§itl>*S (Mi 

9 0tSlf*ci0f»JBE*SlSirrS^^) . IS^ffi5 9 0 
t *f L T SE^^I t ^3 S i o iz L T MSK £ S 

¥W:«S^£Jn;lS^ffi (Miif, IS^ffi5 9 0 

jn^^^Kiflnrt+^^a, SS-frfi] 5 9 o (cH L-Tgn 

[0189] STEP 508I1 »^ft^W«c36K 5 
5 1<?)KH (*ilH) ^mT^S*i^^^T^t; 

jEtT»fi§n4xgT*4o ;cox^ti±, 

mx&mmmxmMmmizx wmttz. 
[0190] sTEP5ioi±, #imcom2cvmLb 
ixnw&iks imu2 KTimmffrntLxv^t^ztt 

{±. itt2i^Dii-x,f>A /riff??, m 
wl ?mit^m7i>mmmxcommmz£ o^ia 
flrrs. znxofcLxmti&miks i*«2 1 

tt, mi^«fcLT<7)ip.|g H H H yUnyaKl 1 „ Xtt 
m2«Sfei: LTO^ H H H yy3ya^2 1 t LTfiJffl 

[0191] [M7 commmmi ^mmmm^ 
mmmm**** ^vw^m t ix , mmmm 
zmm f -rig t tfc t ^T-fe h . 

[0192] 07 ARWH7 B{J. *%0^m7^|fe 
4 0 

[0 193] i-f, STEP 6 0 lXtX6 0 2Ttt» fff 

i commmmb fimiz lx , ^mm^mm 1 2 tox 

fc. ^Ili LTO. 1 3atflfiHW 1 4 ^^r 

•ti>mi^sssguagp«6 1 ofctfig-rs. 

[0 194] STEP6 0 3T1i, m20»K(S!fa 
handle wafer) )) iHliSMt tT^IS H H B S i£ 
«2 1 £*ffLT. ^tLt^M^^SffiSt; K-TL 
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t . mtmo-ms > i x mmm h - 7 1 6 2 2 £ # 
jfcfs. JfiKftt i/ut, rmy, at*. jf^** 
£*mn-t&<r ^t^c mmm^m 

^■thXWt^h-hf^ X7n« ( STEP 6 0 
q ) {-fsit/p^OTlc J; ^,iii^)(SWJ>$ v 

H-TitSt LT!±, MiJfl x 1 0 1 9 /c 
maggWfgtfcS. «?ISK-T6 2 2(±. 

^t£ffl#BWt£> 0 . fiisffl^si/i 1 2 i 0 hwmtfm 
[0195] MmS.Y-rmmm\i. Xt?Jfi/^ 

[0 19 6] STEP6 04T11 2 
2 (#IS H H H S iS^2 1 ) H^^'ffM^il^ 

^W§MSJ12 3 SIStJ . £*i.KJ; 0 . Sfltfja* 
15 2 2±Jd¥§Ml2 3 £*"f &Sfl2<7«6 2 0 
#f#&*U. mwm2 3 t LT(i, mttttSfti' 

[0197] ^2 OS^{±, mf H S i SMS££ft 

JfcfS Z b SaJ*fT*WfMTt> J: ^ 
[0 1 98] ijCV^T, STEP6 0 5T(4, STEP 6 

0 2£WiXftt>tltzmi(7)mU6 1 0t STEP 6 04 

mxftt>titzm2comM6 2otit. mmiizm 

tf «t 5 tLT, M^TIS^ (bonding) 3#Tgi^R6 
[ 0 1 9 9 ] ftfc , ffiiH 1411 TfBO J; 3 

s i m 1 3 iii-ifM i t t. & i ■> i. . m 2 ami o 2 0 1 . 

t\ mi^SKfcm20a^£$^$^^t, 06 A 
*EliHl4£Sttiifc^l»*W#;)i (MiK. 

B B H s i ji) 1 3\mzmm-h z uz x o . mi ^a«6 

1 0 f: H 2 OSS 6 2 0 t OfS^ffi^SttJI^£>3I$" 

tts i t h tztb . i 0 ^p n n e^ s o 1 a«iw 

[0 2 0 0] SK6 l0b^M.b2 0b*1feiz 

t^iLu. ^oMn^-WfcLT(±. mm. 1) 

N 2 fK, 1 1 0 0°C S 1 0m i nO*ftT«a& 

mmi. 2 ) o 2 /h 2 mmn. 1 1 o o°c. 5 0-1 

0 0m i n^tffti'fl OSfbWi} SrHffi^l> Wi 



[ 0 2 0 1 ] &ivt\ STE P 6 0 6T(i„ $^SK6 

m 1 2 t*j v >T«ts . ; g^a«^^ii7js 

t LTii. M^(f . MUfJI 1 2 fc»Dj±7J^ffl£ 
-fcM>*£ (Miff. fMl 1 2 tigftc^iT^atf* 

IIWM 1 2 ^LTSE£7jftfc7J»bl> i; 0 l/ZLX 

mLx^mzmmm^^ini^m mt&. 
mz^mmm-mmuiKuizBmif^zfm^i 
urn*. wmijWzx&MbhZdizLxmgmzm 
*tiniiz®&zitz>i3m%b') . ^mmixmm^ 
uftiznm-t&jrm. mmmi 2\,zmm&}&mi 

x*/l^- £ EpjD-fS 7f&. ^iwm 1 2 ltis^ 
a«^fflffliiA^s^^Mt¥ffti«ffliiw (Miff 

m 1 2 izmfr&tttm'mcDMm^i^-WM-f 
irtBBWf: ixmmt&^iwm 1 2 ^is^as^fiffi 

[02 02] STEP6 07I1 *Slf^ffil^)SK6 

1 0 ' 0#fe H B B S i MCI 1 ±t*?L«* 1 2 a^SW 

i-&m&i,z^x&mi l zmtxmMzti&-T.mxfog>, 
znxmxn. mmumi 2 a*x 7 fy^ sf 

* ^sifiTstfc ^ roin ^^ii^ciMt 

B B B y'j3yiii 1 . x(im2^a«fc ix^m^B^ 

[0 2 03 ] STEP 6 0 8(4, ftm&V%2<V£ffi.S 

2 0 ' t\zmMm 1 2 b^^TS^tfcV^T^ 

tjtG txmmz til tmx% h . z. ^tmxu , 
jimmi2b^-yi~yy\ mm, mm. *mzirtm 
mmm^Temmmiz m% 
!^ev ^^imz^^t^^ t fdmx-mzti v ^ 

i^i^r^. ^^J;dt;LT^»#:*«6 4 0*^8Ji$ 
^S#:S«6 4 0(4. 0£#3lT£ffM t^tS 
^tffl^Kl 6 2 2 fciJV ^T^WI. ^ 1 1 i 0 ^t?f 

[0204] STEP6 0 9TW\ ^#**^6 4 

M^tf. *wi*a«6 4 oMzmrmm&bmM® 
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[0 2 0 5] STEP6 1 OTti, *BtHIj»4 1 

§ii/-^w#ca«6 5 o&^se^JK^M^ra^ 

Miffc LT«»8F-TJI6 2 2fci5Wt#8tt5. 
^ tit i 0. ¥«*S«2 5 0£«§tl£ o iUfcfctf) 

^j»#cSK6 5 lojfsa, mzmmm2 3comzi,ztk 

tl&mZimX. STEP6 04tfe^TJ¥§illS 
Jl2 3?)J¥3£fia»t*Uf «kV\ 
[0 2 06] LT«. MUZ, 

mmv-rme 2 2\z:<meMK1tim^h^m 

muz, mmv-rme 2 2fcis*&fr^atr* 

30 . ^?lSK-7°il6 2 2tMtTSa:^*|ti]t^ 

t") , «S^fflt*ft"CSii^|6ltlin£Ei-4*ffi. A 
«&KK-7Jf6 2 2t*fLTlS^S^OfIffi»^M^ 

mizwrizmmmt muz^ ynxowm* 

[0207] STEP61111 mimco^mimm 5 
1 izmm&v-rme 2 2tm^Lx\^m^zm^x 
<&mzfotxmm$tL&JMxfo&, zwxmxn. m 
^iis^7i6 2 2ajx 7 fy7\ mm, mm 

[0 2 08] STEP612il «JWlg2^S«i; 
LTO#|g H B H S i SK2 1 _htSjftSh*-7°Jf6 2 2b 

fei>„ z^xm.xn. n^mmmv-rme 2 2b 
y^yy, mm. mmmzx m^tz. %m, mm 
m\ ^%&&mz'j?%\,*m&, z tzizmxmza \ ->x 
r$mt 1 *> mkxnzmtit&& 

Z<n£ olzLX%t>tih%&&s iW&2 l 

iz, m 1 commt Lxcom^ B >- u 3 ya« 1 k xa 

31 2 Wlfit LT <Z>*feft>' U n ySS 2 1 is LT fflffl 
[0 2 09] [m8<r>mt^BMl 08 C 

[0 2 10] i-f, STEP 7 0 lTli, mi^MM. 
(prime waferXtiseed wafer) ^MiSWfc LT-ilS 

b b h s i ski 1 rmMix. z<n±$M±.&mm m\ 



uz, s i o 2 m) i4Mti. 0 

[ 0 2 1 1 ] STE P 7 0 2T"(±. Ifegif 1 4 

^w§^^ip.^ H B H s i mm 1 1 soBfjgass t*sw 1 
y^x-fh z. t \z i o . *SM ^-yftAJi 112^ 
^KSM^yaEAJii 1 2 a. ^ttffl^Mii 
t Lxntirfi, . ^ist ± 0 . mm 1 4 ^r^m 
^-y?±AJi 1 1 2 fccodttt. ^WftJifc Lxom^B 
S iJil 1 3 swa*. 

[ 0 2 1 2 ] r;t, ^mA^y^z\xix. mm^m' 
z4*>zmALxt>j:\.\ 4*>&xmtLxte. m 
uz. yyx^mtjTty&Am muz. mm&rm 

7W0 9 8/5 2 2 1 6 ^fgtfEfsStlT ^10 

[02 13] £ty STEP 7 0 lCfcl^, ffeSJIl 

HMS i mW)S i Jf, GeM, SiGeJf, SiC 
Ji, CM, GaAsJf, GaNJl, AlGaAsJf, I 
nGaAsJf. InPJf. InAsI, SiGeJf/S 

14t-f&Zti>X'%&„ 

[02 14] &^X\ STEP 7 0 3Xii. STEP 7 

o 2 zmxftt>iitim i comm lot, mmmmitz 
m2comm2iki, nmMi4zmtsz?izix. m 

a-CtS^- (bonding) $-ttTlS^S«7 3 0 S^fig-tS . 
[ 0 2 1 5 ] STE P 7 0 4Tt±, *S-^6K7 

* yaAi 1 1 2 K a v Mtt h . i ; T\ ss^s^ 
is»Kit; fc lei o . 4 *y&7Ji 1 1 2 nzm& 
x\->&. zcoxotcmi±. muz, f;i/j^sji(micro-c 

avity layer) >tJf if fit 0 

[0216] ±IBo»i(;«^T. ^y 

SEAJfl 1 2CSft«eJffffl3tSM (frrUif, 

**4^y?±AJii 1 2\z^mw&w&, y\mA 

yfy&Ami 1 2t^#:Of|J±^EPjDt-|>*^) . 7k 

m4*y&xmi i2\,znLxm.tt^z^muh& 
£^zLxmm^£miifo&\^&-m. * 
m4*y&xmi i2\,zttLx^mzmWfo?i?tmz-h 
urn (muz. it&zmiizsm%ffiftx'wmittwz 
muf^zfm^tifm^. nm^z^mb^i 
d^zLxmmm^KMij^z^^^m^t') . is 
itmtz#Lxmm:iTfoizMg.i-&ifm. A<.m4*y 

7^^^-yaAiiiii 1 2(;MLT^a«oii 
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[02 17] STEP70 5(4, #8!&<D© 1 <9&fK7 

1 o ' nsffifks i mm 1 1 ±£#*>r ;ty&AJi 1 1 

fST'*!> 0 icOIgTli, Sf?#*>f:frySEA*l 12 

asiyf^ mm. mm. 7m^^M7t^mm% 
*T<7>mmmfrt>MiiiztL&'j?%< t h-mmrnnz 
xm^-ti. mm, mmwm^^^mz^i^ 

%t>ti&m^BS iin m, m l&mmt ix ojp. 
i£ H H B y u ^ yas 1 1 . xi±m 2 «ss t ut 
yya y*« 2ibLxmmti%h« 

[02 18] STEP70 5J4, ^ittf^S? 2 7 

2 o ' x^sm ;ty£AH 112b tm'g-t&m-siz 
ja^X'timizmixmkztLi xgt* z> . ; coxg-c 

(4, S^K^^yaAll 12b^I>yfy^ Sf 

?£#M7 4 0«i$tll> o 
[0 2 19] STEP7 0 7tlt ¥#ttS*K7 4 0£ 
#*>f :*y fciiA-f £ C 1 1 i 0 , SHfcfflafWfc LT 

0>**>f sj-y&TJi 722 ^ffMt--i. . ?mA *y&\ 
mi 2 2(4, mmm, m&fts i*«2 1 

ffittff 14*, X(4fMil 1 4 £$tlAS i 
S^2 1 b<&tffi£3mZtLXi>X\i\ H8BT"(4. tR 

* y&xm 722 # juts a s i mm 2 1 *wfm$ 
*u ttiiz* *)*mj*>&*m7 2 2 ±t#its^s i 

M2 1 a#J&£3*rO^. 

[0220] tKjh ^y dfur . 

x-f*y£&ALTi>J;V\ ^y?±A£fc LTii, H 

itr, r^x^iii^^yaA^ HitA v ifi# 

^WO 9 8/5 2 2 1 6-5f-4H8£iEii$ftTH5 ) 

[0 2 2 1 ] ^(0£okzLXm^Ktz¥WmM7 5 
0(4. 0£#«?-^ffML/Sf*tfl€ffl^Mii7 2 2 fcis 

[0 2 2 2] STEP7 0 8T14. ¥#fl*K7 5 0£ 

^j^if , ^»#«7 5 0 ±m^mmmt^mm 
« i ^mmtcMmnz-j^xmmi-^ . 

[0 2 23] STEP709T14. JMKI9il4 l#Jgj£ 
§tl^«#M7 6 0 £«S^S*«&aM* 
Milt LTtf)*S>f:*y&A*7 2 2fci5ivc#flrf 
5. £ft£±9, ^f*M7 5 0#S*ffc$ftl>. ^ 

T-\ $s^asc7)-5tSf^i*>Lr{4. Mi(4\ Mi^ft 



2 2 ft(c}i§se<«s^ j -: ^m^ma i> 

MM (micro-cavity layer) t Bf (fill, 0 ^Mt^M 
T14. WATM ( STEP5MSTEP6 ) ff&Tl 

fdkmitmmmt lt^sh *y&xm 7 2 2 £ 
mm- 1 cox\ monwz^fmfcmimmm 

XftMlXLtoz\ttf^\ 

[0224] ^mi^sm^m^mk lxh. t^m. 
mm. *m4*y ! &AM7 2 2 tomcommimz 
-tmm (mm. Tkmjxy&xmi 2 2 t^^ff 

^atf*^. 7kfit-^yaEAJl7 2 2t^#:^#J±^EP 
JirtS^iS^) , >f5ry^AJl7 2 2H*fLTSE5rS- 

-?3IS*a. ^^yaAM7 2 2 tMLTTfftUffiiE 

^jni^is (fiu(4\ ^^m^mm^xmm 
ffinb&xoizLxmmLzmifmzm&zit&Mi 

7K*-<^-y?±Aii7 2 2t^ : t^^fc"<7)^i!ix^;^'- 
£EPflDiM>^1£, 7]<»^^yaAJi7 2 2t;MLT^ 

[0225] STEP710!4, Sft»^¥WttS&7 
6 l<7)Kffi^7K*^^yaAil7 2 2 atfrnHX^Z 

xnxn . gtSTkSt'f * y&AM 722aix 7 fy 
^\ mm. mm. m^tsmTtmrnm^xcommm 

[02 26 ] STE P 7 1 1 (4. #«tft<7>ffi 2 <7)*M t 

ltws h b h s i as 2 ixt7K^^-yaAi7 2 2 

b^«Tl.^tfc^T^tjEtTllJfi$ixSXS 
-^)XgT"(4. a^7j<^^^y^Aii7 2 2b 
£x>y^y?\ «T«, Wffl, 7j<S^^ii7ctt#Hm* 

winfti^ists. torn, mmum*^ 
^mz>y%v^. t tdmxmz^x mm t^h 

ZcokolzLXn^fi&m&S iSK2 1(4, mi CO 

mmktx^M-^ui/v^y&Mi 1. x(4m2^a« 
t Lt^ B B B y y 3 ys«2 1 b Lxmm^tmh „ 
[0227] [ m 9 con«<ojgs[ ] c: commmmx 

(4. S I MOXSC i->TffM§tl^^W#:SS&¥fi 

u it^sfrast*^^^ ^ y^aAt-s - 1 

O^kffl^SUltLT^^yaAJi^ffML, 

f*. m^mw-mmzm^m^m^. *<m. is* 
[0 2 28] ^fc. s iMoxmzk^xm$Liiiih¥ 
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s«C7 4 o tmmmmm^ti , si 

Mox&ti^Ti,, ffii^iii4±t;mis H H BS ijf 1 1 

3Ht^l*»ltll^^'L, SIMOX 
[0 2 2 9] SIMOXitCitit. ffiWSO 

[0230] zcommmmtommmm, ®s b 

SWEI8COSTEP70 6 — STEP7 1 O^ffi 

[0231] i o ommmmj z onmmnx 

(4, flfSl^^tfmiO^t, m2«SKh^g^r§ 
^T^Sfi^KU ^«iL 3&20>SKfc:g££fSJi 
J; 5 TO£S«££3f5 1 «0S^»ib5ffiiJ-rs 
fflnmzk 0 S O I fiB££#-f £¥SttS«tS:fm I . 
fS*W*SSt7]<S^^ -XyZmxtZZ b izX m 

mmmftimb lxm ty&Amiz&^xftmt 

[ 0 2 3 2 ] BffflffitioT^jSSfLi^WHI 

Aotmmmm^^h, mmzx 

oTt, KAMI 1 4±fcJ|Mi&S 11113 £*-r 

[0 2 33] ;^^Sft^JB^ftW*#!Hi, 08 B 
SIM8CWSTEP706-STEP7 1 Ofcjjrfil 

[02 34] ItJM XXg^fifrM] iilT, ±IEOS 
TE P 9^tiS{tSr^M XlfSOft^J^f^f-S , 5 
[ 0 2 3 5 ] 09(4, 

0 1 B IZTj.^Wik&MmmLtzMZ'foZ, . 
[ 0 2 3 6 ] ife1\ Sto^ffiitH 1 4±^##cl 

(so iji) 1 3^mnzj^-yy-thnm. x\±, 
Locostmmmitmmzzv, v^y^x^i 
mm^m^m 1 3 ■ atx*^ms« 5 4 £ 

(09 (a) #fS) . 

[0237] <%ux\ s o i mcommizy- h$mm5 

6JMt5 (09 (a)#H3) o ^- F 1611115 6 <7) 

5. ^-FSM5 6(4. fllitf, SOlJf^H^H 
fl^fcO. CVDSXtiPVD^iOSOlJf^ 



[0238] fimis 6 _ht^'- Fm* 

5 5£ffM-fl> (09 (a)#Bg) „ y-h€S5 5 

id. mux, pmz^mmmsv-yztitzmik 
yy^y^ ?y^fy, ty/fx f^y, ?y 

Xry^ytM F\ 3A;H-yy-tM K^f^sa^ 

-f^y-M F^ F\ ^y/xfyt^ 
f\ 9y?nrM h?4 v%b'^mmim%b'Tm$L 

y-FIH#H5 6(4. Mltt#V*M F^- 
UlMT* (-b;l/7T5^ yi/ x )-*f4 F) fcuftms^ffi 

-ctb?j&£ tiT «, i u L , ^ y y- h r n-t x b me 
ti&imrcjm ix ± v ^ l . ffi^MTM lt i i 
i\ KUiwis^ioiaQ (a) t^rflSit*^^^ 

[02 39 ] ffi, SBR, rV^y^fc'CONS 

^FMftXti y ^ f'to p S^^ft^vSttMJi 1 3 ' 

iBW5 8*^jftt4 (09 (b) #s§) . ^nmrn. m 

[ 0 2 4 0 ] y-h«S5 5%Wo ZotzLX 

nmm&eia umz , ^ ti^x y ^ s- . y ? s ; t k 

[024 1 ] StX±fEfc 
^vStt^Ml3' (;»At. JtKW»iftSf)V-^, F 
w >ffiJi 5 7 * jg«-f s . m/tyiMtek 009 

(b) t^t-ffl3t*^'#tiil> 0 

[0242] FmS 5 5<7)±HMW;7- 

^&tX F 1/ >f yflii 5 7 Oiiffifc^aSttJi 6 0^ 

)j!c^s„ mmmmt>vmwcLx\±, muz. - 
v^^u-ff-f f\ ^^yyy-tf^F\ a^vt-Fyy-tf 
f\ ty/fyy'Jt^ f\ ^ynfyy'Jf^ f 
* viffimxti t„ ztvt> ffjfflcmt. y- f ms 5 5 
^±fflMWt;y-xs.tf'FF-f yfM5 7^±H£«d 

ioT, m^mb^corm^vayb^Km^^tzm 
itA«^3*>*RJEgp*^^Si^fc"oxv^^yF 

x\ -mtzmtx. mkmm<mm*mfcz j £xt>£ 
\>\ m±^xmzxm9 ( c ) ^tmmmm^ti 

[0243] <x^x\ v YitLtzy- hmmco± 
wskui/zv—xRif f ymm^mzm ?£? izm 
mme i z&tftf-z (09 ( d ) #h§) . mmme w 
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[0 244] <fcV*T, jfcgfcljEfC, CMPffifciOte 

Vl^— if, Ar FX^f — if, F 2 X^^-71^ — 
if, b' -A , XH^^ fflffl Lfc7tb'jy/77< 
HSffi £ Sffl-f S t , 0 . 25^n >-*ii<7)Sg 

iray^7b*-;k Xii, iKStfO. 25S7ny 
*}1^P3^3 y 9 9 V *-illt mmth z\ i: 

[0 24 5] 3^;b*-;W(^tft^ 

Ji-t-S. LTI4, AU7^^6 2 

f: * a mtsM^vmitrnvm* n y? 9 V * -/U 

£, CVDj£, PVDj£, fto#^i:^flJfflLTitm 

§ « ■mtfwm-zb & . t&iig 6 1 co_h® ± 

0 iKiSLtilftJi 7fA*7^CMPSC 
ti"9 so HtFET^oh^y^^^oatr; 

H9 (d) t^fflut^h^yv-'x^^^rr 

[ o 2 4 6 ] i ; T, b wmzw± z m\\ tf 
h im&mzm i ^.mtim^mmm 1 4 o_hffi 
ts< i a tJSttJi ( so i m) i3- tfow§atPf« 

a»iwtJis 1 4 «±fflts*^vu a ^attM (soi 
ii) 1 3' ^mmf^immmit'mht, wmzti 

[0247] 



XmizXtUi. ■'I.C ?ii7 

[0ffiOfgJ^fFJ] 

[01 A] , 

[bib] i cr>mm<7mw.^mwmwm 

[12A] . 

[ 0 2 B ] *HHJ^Ig 2 0»ii^ff#J^¥»#;§|M^ 
[03A] . 

[ h 3 b ] *mi<?>m 3 commmm^m^m^m 

[04A] , 

[04 B ] 4 ^SUfe^^ffi^^Eftag^iS 

[05A] , 

[ 0 5 B ] *3feBJtoSg 5 0||J6^J^¥«#;§§MOS 
[06A] , 

1 0 6 b ] #m<m 6 ^^c^b^^^^k 

[07A] , 

[ 0 7 b ] *HHi^i? 7 

[08 A] . 
[08B] , 

[ 0 s c ] *mm s eo9m<7)jm<vmmxm 

[01 0] ^»#:^E^-SiiX|Stfc(tl>^#:gE« 



[08C] [010] 
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[03AJ [H3B] 




(27) 12 003-781 17 (P2003-78117A) 



[05AJ [H5B] 




© 
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[09] 




(si) int. ci. ^ mmm fi (##) 

H01L 29/786 



F^-A(##) 5F032 



5F052 
5F110 



AAOO 


AA07 


AA13 CA05 CA06 


CA07 


CA17 


DA12 DAB DA21 


DA22 


DA33 


DA45 DA47 DA60 


DA67 


DA71 


DA74 


DA01 


KB04 




AA30 


CC02 


DD04 DD05 DD13 


EE01 


EE02 


EE03 EE04 EE05 


EE06 


EE09 


EE14 EE31 EE48 


FF01 


FF02 


FF03 FF04 FF09 


FF27 


FF29 


GG01 GG02 GG03 


GG04 


GG12 


GG13 GG15 HJ01 


HJ13 


HJ22 


HK05 HK40 HK42 


HL02 


HL03 


HL06 HL22 HL24 


HL26 


HM15 


NN22 NN25 NN26 


NN62 


NN66 


QQ03 QQ11 QQ17 


QQ19 







